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ABSTRACT 
N~trient Intakes of an Elderly 
Nursing Home Population 
by 
Gaynell Hutson, Master of Science 
Utah State University, 1979 
Major Professor: Bonita W. \~yse, Ph.D., R. D. 
Department: Nutrition and Food Sciences 
vii 
A dietary nutrient intake study of ninety-five residents of a 
nursing home in a rural connnunity was conducted. Nutrient intakes were 
determined for seven consecutive days using the method of weighing 
food served and weighing food left by the subjects. Patients on 
regular, diabetic, soft and sodium restricted diets were included 
in the study. Snacks consumed between meals and vitamfo and mineral 
supplements were included in the nutrient intakes. 
Height, weight, body mass index, tricept skinfold measurement 
and serum blood laboratory data were obtained for each subject. 
Activity levels were also determined. 
Results showed the mean caloric intake of the men was 2151+331. 
For the women the mean caloric intake was 1869+251. Nutrients less 
100 percent standard (RDA 1974) were energy, calcium, thiamin, riboflavin, 
niacin, vitamin C, potassium, fiber and fat for the men and for the 
women energy, calcium, iron, thiamin, niacin, vitamin C, potassium, 
fiber and fat. 
Mean Index of Nutritional Quality values for selected nutrients 
indicated that for men protein, vitamins A, C, thiamin, riboflavin, 
niacin, iron, calcium and phosphorus had INQ ratios of 1 .0 or greater. 
viii 
INQ ratios for the women indicated that protein, vitamin A, C, 
riboflavin, niacin, iron, calcium and phosphorus were greater than 1 .0. 
Correlations were found between BMI and tricep skinfold measurement 
and a weak correlation between kflocalories and BMI for both men and 
women. 
All of the mean serum blood values were within normal limits 
except for albumin. Further studies using these methods will need to 
be done to determine whether high caloric intake of both men and 
women compared to other studies of nutrient intake of elderly subjects 
was possibly the result of more careful analysis or because subjects 
were more active. 
(85 pages) 
INTRODUCTION 
Each year the number of Americans over 65 represents a higher 
percentage of the total populatio~ and the average age of individuals in 
this group has been increasing. There has been an increase in the number 
of nursing home residents because fewer people are living with relatives 
and Medicare and Medicaid have made nursing home residence more affordable. 
A variety of concerns confront the growing number of elderly and 
those involved with maintaining good nutritional status in the aged. 
Physical problems such as reduced activity, poor dentition, arthritis 
and reduced sight, smell and taste can all work against maintaining 
proper dietary and nutritional levels. An increased incidence of 
disease and ill health can reduce efficiency of digestion, absorption 
and metabolism and thus impair full nutrient utilization. 
In a nursing home environment some of these problems are further 
compounded because the residents are even older than a general popula-
tion, some are bedridden with reduced activity and stress inducing 
illnesses are more common. In addition it is difficult to tailor 
diets to meet individual needs. 
When menus are planned for extended care faci 1 i ties, the 
recommended dietary allowances for the individual over 50 years of age 
suggested by the Food and Nutrition Board of the National Academy of 
Sciences--National Research Council are used. For the residents of 
nursing homes who consume the bulk of their calories and nutrients from 
the meals provided, it is important that actual caloric expenditure or 
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need not be significantly lower than the National Research Council 
suggestions. 
Nature and Origin of the Study 
At the present time menus for most extended care facilities are 
written in accordance with the recorrmendations established by the Food 
and Nutrition Board of the National Academy of Sciences--National 
Research Council--in the Recorrunended Dietary Allowances. The caloric 
recommendation in the RDA is for the healthy ambulatory aged individual 
at 50 years of age. Very few if any nursing home residents would meet 
any part or all the above criteria. A 1 imited amount of research has 
been done in this particular area to determine just what standard should 
be used in planning menus for extended care facilities that would more 
closely meet the characteristics and therefore the needs of the residents. 
Purpose 
The purpose of this research is to detennine actual food intake 
of nursing home residents on an individual basis and evaluate intake 
for calories, protein, carbohydrate, sodium, and other nutrients using 
food composition data. These findings will be correlated with laboratory 
data applicable to nutritional status and with activity patterns . This 
information will then be used to suggest a standard which will be closer 
to actual caloric expenditure for planning cycle menus that will 
provide nutrients in adequate amounts relative to calories for nursing 
home residents in Logan the facility. 
\ 
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Objective 
To evaluate the actual food intake of nursing home residents for 
nutritional adequacy based on nutrient density criteria. 
Research Design 
This study will be done on patients at Sunshine Terrace, an 
extended care facility in Logan, Utah. Patients who are receiving 
regular, diabetic, sodium restricted and soft diets will be included. 
The study will be carried out for seven consecutive days. Care will be 
taken to prepare food from standardized recipes and a standard portion of 
food will be served to residents . Any deviation from the standard 
will be noted as the trays are served. \ 
Plate waste will be determined and recorded following each meal 
for each patient by weighing solids and measuring liquid left on the 
individual 1 s meal tray. Other food items consumed such as snacks and 
vitamin supplements will be recorded on a form provided on each patient 1 s 
door by the nursing staff or the patients. 
Laboratory data will be determined from a fasting blood sample 
drawn from each patient during experimental week or withi"n a few days. 
This blood sample will be used to determine serum values of specific 
parameters such as total protein, albumin, hemoglobin, hematocrit, 
calcium, sodium, potassium, fasting blood glucose and cholesterol 
Actual caloric intake will be correlated with age, sex, activHy 
level, height and weight. Activity level will be determined by having 
patients answer questions about their activity, by using physical 
therapy charts and by observation. Height of each patient will be 
measured and weights will be taken at the beginning and end of the 
experimental week. 
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LITERATURE VIEW 
Currently more than 20 million Americans are 65 years of age or 
older. A million and one half of these individuals are residents of 
nearly 25,000 nursing homes (Winik 1977). This age component of the 
population is growing rapidly because improved health care resulting 
from immunizations and better surgical procedures, and diagnostic tests 
and application of nutritional knowledge has lengthened life expectancy. 
Since many health problems such as hypertension, cardiovascular 
disease, arthritis, cancer, osteoporosis and diabetes manifest themselves 
as an individual ages, themagnitude of these problems has increased as 
a greater proportion of citizens grow older. Nutrition can be an 
important factor in preventing or at least lessening many of the 
problems associated with aging (Weg 1978). 
A variety of concerns confront the growing number of elderly, as 
well as, the health professionals involved with maintaining good 
nutritional status in the aged. An increased vulnerability to di"sease 
(67 percent of aged have a chronic disease), changes in cellular, 
molecular and hormonal activity, and decreased ability to adapt to 
stress can reduce efficiency of digestion, absorption and metabolism 
and thus impair full nutrient utilization (Weg 1978). Reduced 
activity and physical problems such as poor dentition, arthritis, 
impaired sight, smell and taste can mitigate against maintaining proper 
dietary intake and subsequently adequate nutritional status (Shank 1976). 
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In a nursing home environment some of these problems are further 
compounded because the residents are usually older than the general 
population or have chronic symptoms of many of the degenerative diseases. 
Some of these individuals are bedridden and chronic illnesses with 
severe complications are generally more common among nursing home 
residents. In addition,oftentimes it is difficult to give nursing home 
residents diets tailored to their likes and needs. Older people have 
the most widely varied nutritional background of any group. Therefore, 
individual eating patterns of nursing home residents that were formed 
and developed in early life by social, cultural and economic factors 
can be a negative influence on dietary intakes later in life unless 
careful consideration is given to a life time of habits. Though menus 
are planned to be nutritionally balanced, attractive and palatable, it 
is indeed difficult if not impossible fn an institutionalized setting 
to prepare items just as each person would prefer. 
When menus are planned for extended care facilities, the Recommend-
ed Dietary Allowances (RDA) for the individual over 50 years of age 
suggested by the Food and Nutrition Board of the National Academy of 
Sciences--National Research Council are used (RDA 1974). Allowances 
for selected nutrients in the diets of older persons are shown in Table 1. 
Recently the Recommended Dietary Allowances were revised as shown 
in Table 2. The 1974 RDAs were used for analysis because data was 
collected and analyzed before the 1979 RDAs were available. The 
differences between the 1974 and 1979 RDAs are increased ascorbic acid 
from 45 to 60 mg for both men and women. Protein for women was decreased 
to 44 gm from 46 gm. Vitamin E was decreased to 8 (I.U.) for women and 
12 (I.U.) for men from 12 and 15 respectively. An increase of riboflavin 
Table 1. Recommended Dietary Allowances* (RDA) (NRC - 1974) 
Calories (kcal) 
Protein (gm) 
V itami n A ( I. U. ) 
Ascorbic Acid (mg) 
Vitamin E ( I. U.) 
Niacin (mg) 
Ri bofl a vi n (mg) 
Thi ami n (mg) 
Calcium (mg) 
I ran (mg) 
For Persons Older Than 50 Years 
\~omen 
1 ,800 
46 
4,000 
45 
12 
12 
1. 1 
1. 0 
800 
10 
Men 
2,400 
56 
5,000 
45 
15 
16 
1. 5 
1. 2 
800 
10 
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*Recommended Dietary Allowances, 8th Revised Ed., National Academy of 
Science, Washington, D.C., 1974 
is recommended in the 1979 RDAs to 1.2 mg for women and a decrease to 
1 .4 mg for men. There is also an increase in the niacin recommendation 
for women from 12 to 13 mg. All other Recommended Dietary Allowances 
for selected nutrients remained the same as in 1974. 
In general the main adjustment in these nutrient allowances when 
compared with the allowances for a young adult, is a decrease in the 
number of kilocalories that are recommended and not a concomitant 
reduction in the intake of other nutrients. For the residents of 
nursing homes who consume the bulk of their kilocalories and nutrients 
from the meals provided, it is important that actual caloric need not 
be significantly lower than the National Research Council suggestions. 
If residents consumed fewer kilocalories from the menus which are 
planned to provide nutrient allowances within the recommended caloric 
intake, they would subsequently consume less of the allowances for other 
Table 2. Recommended Dietary Allowances* (RDA) (NRC - 1979) 
Calories (kcal ) 
Protein ( gm) 
V itami n A ( I. U . ) 
Ascorbic Acid (mg) 
Vitamin E ( I. U. ) 
Niacin (mg) 
Riboflavin (mg) 
Th i a r.ii n ( mg )
Ca lei um (mg) 
Iron (mg) 
For Persons Older Than 51 Years 
Women 
1,800 
44 
4,000 
60 
8 
13 
l. 2 
1.0 
800 
10 
Men 
2,400 
56 
5,000 
60 
10 
16 
1.4 
1.2 
800 
10 
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*Recommended Dietary Allowances, 9th Revised Ed., National Academy of . 
Science, Washington, D.C., 1979 
nutrients. If this persisted over time, nutritional status could 
be compromised. 
According to Shank (1976), the energy intakes for persons above 
50 years of age should be reduced to levels 90 percent of the allowance 
for mature adults. Certainly the recommendation for reduced caloric 
intake would seem to be appropriate in view of the decreased basal or 
resting metabolic rates which occur in older people. Studies of basal 
metabolic rates (BMR) undertaken early in this century demonstrated 
that rates are related most importantly to body size as measured by 
square meters of body surface (Shank 1976). Rates are higher for 
males than for females at all ages. In both sexes the rates are. highest 
in infancy and early childhood, decreasing during late adolescence to a 
plateau in early adulthood. There is then a gradual reduction of about 
15 percent between the ages of 20 and 70 years (Shank 1976). The 
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decreasing BMR combined with the reduced expenditure of energy in work 
and/or recreation which is usual in older adults calls for decreased 
intake of kilocalories from food and beverages. The recommended 
dietary allowances for individuals past 50 years of age do not call 
for reduction in the intake of other nutrients, i.e, protein, vitamins, 
minerals, comparable to the 10 percent decrease in energy consumption; 
therefore, the diets of older people must contain in general more 
nutrients per calorie than diets which are consumed by a younger 
population. 
A direct proportiona 1 i ty frequently exists between tota 1 daily 
caloric intake, and the ingested amount of fat, protein and regulatory 
nutrients (calcium, iron, thiamin, and vitamins A, C, etc.). A study 
of Swedish older men and women with an intake ranging from 1400 to 
1200 kilocalories demonstrated that as kilocalories decreased so did 
the intake of protein and the regulatory nutrients (Nutrit ion Reviews 1966). 
In the RDA the caloric recommendation is for healthy ambulatory 
individuals at 50 years of age (RDA 1974). Very few, if any, nursing 
home residents would meet any part or all of that criteria. Only limited 
research has been conducted to determine appropriate caloric standard 
to plan menus for extended care facilities that would more closely 
meet the characteristics of this population and consequently the needs 
of the residents. 
In a study of dietary intakes and nutritional status of 44 elderly 
patients in a private nursing home, Justfce et~· (1974) demonstrated 
that the menus provided approximately 2000 kilocalories and the Recommend-
ed Dietary Allowance for other nutrients for persons· in thfs age group. 
The authors concluded that any discrepancies between intakes of 
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individual patients in recommended nutrient allowances and the standards 
for intake were because of failure to consume sufficient food. 
Although the men had average intakes of approximately 1600 kilocalories, 
many of the women averaged intakes of only 1400 kilocalories. Neither 
the men nor the women seemed to require the 2000 kilocalories provided 
daily by the menus. 
In this st udy the food intakes were recorded for five non-consecutive 
days during one month by a dietitian who recorded the food served on 
each tray and then subtracted the food that remained after the subject 
had finished eating. Nutrient intakes from both diets and supplements 
were totaled and used for correlations between patient nutrient intakes 
and nutritional status of individual patients. Indexes of nutritional 
status included hematocrit, red cell count, hemoglobin, mean corpuscular 
volume, concentration of plasma iron, folic acid, and ascorbic acid. 
Cholesterol and bone density were also measured (Justice et~ · 1974). 
The most commonly deficient dietary nutrient intakes for this group were 
calcium, iron, vitamin A, thiamin and riboflavin. There were 32 women 
and 12 men in this study with an age range of 63-93 years. Three of 
t he subjects were under seventy=five years of age, twenty were between 
seventy-five and eighty-four years, and twenty-one were at least 
eighty-five years old. 
All of the men could walk alone but only thirteen of the thirty-two 
women could do so. The dietary orders of their physicians permitted 
twenty-three of the ·participants to have the regular diet of the 
institution. The twenty-one modified diets included eight diabetic 
dietary prescriptions which ranged from 1 ,500 to 2,000 kcal. All of 
the subjects had been residents of the nursing home for at least 
thirty days. 
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The study results involving elderly women in Britain indicated that 
the population had better health when a higher proportion of their 
dietary energy was derived from protein. Subjects were divided into 
two groups on the basis of protein intake (higher or lower than average). 
All except four of the subjects in the higher than average group 
enjoyed better than average health, whereas 17 of 23 women with low 
protein intake had poorer than average health. Clinical assessments of 
health were made by clinicians who dtd not have knowledge of the results 
of dietary survey (Exton-Smith and Stanton 1965). 
Young and Scrimshaw (1975) observed that while the protein needs 
of healthy elderly, expressed per unit of body weight, may not be 
different from those of younger individuals, there is no doubt that 
the high frequency of various kinds of ill-health in this age group has 
a significant effect that could increase the protein requirement. Intakes 
very low in protein are frequently low in vitamins and minerals found in 
abundance in protein food sources (Mayer, 1974). 
Mann (1973) noted that older persons require food intake with 
higher concentration of micronutrients per calorfes than younger 
individuals. This is especially true as the caloric intake decreases. 
In a study by Ohlson and colleagues (1964), food intakes of 100 white 
women ( 40 years of age and over) were measured over a peri.'od of Ume. 
When 2000 kilocalories were eaten each day, nutrients ingested were 
within the RDA, but when intake was reduced to 1000 kilocalories, all 
nutrients ingested were less than two-thirds of the RDA, with the 
exception of vitamins A and C which related primarily to the use of 
fruits and vegetables. 
11 
A study of the vitamin status of older women by Harrill and Cervone 
(1977) included 46 patients in nursing homes and 24 residents of private 
homes. Subjects in this study ranged in age from 65-99 years. Eight 
of the patients were chairbound and 62 were ambulatory. Calculated 
values for the mean daily caloric and vitamin intakes indicated that 
the average amount of kilocalories consumed was 1343 (75% of RDA), 
that thaimin intake was low (0.72) compared to RDA of 1 .0 and that 
average intake for niacin was also below RDA of 12 at 9.3. Records of 
weighed amounts of food consumed during three consecutive days were 
the basis for the calculations. 
In 1958 Tucker and colleagues obtained weighed food records during 
a 14 consecutive day period for 48 ambulatory residents fn a public 
institution for the aged to determine intake and compare it to the RDAs 
(1953). Using a standard of 90 percent of the , RDA for comparison, 
the results showed that over one-third of the subjects were below the 
allowances for kilocalories, protein, iron, niacin and vitamfns A 
and C. Even though the standard portion provided 98 percent or more 
of the recommended allowances, the range of actual intake for both 
men and women showed a large variation. In some instances the deviation 
was more than 300 percent between the low and high individual intakes 
of certain nutrients with vitamin A and ascorbic acid showing the wfdest 
variation. 
A French study in 1977 by Debry and associates compared the methods 
used to determine dietary intakes in several studfes of elderly persons. 
In addition, a group of 216 elderly women living in rural and urban • 
areas in Lorraine were used to determine food intakes by both question-
naire and weighed food techniques. Parameters measured included energy, 
protein, fat and carbohydrate. Also considered w·ere the factors in 
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life-style which were thought to influence food intake and account for 
the difference among individuals. 
The results of the study indicated that an average food intake 
for groups of elderly citizens can be estimated by either questionnaire 
or weighed dietary surveys, but to estimate the dietary intake for 
individuals weighed methods must be used (Debry et~- 1977). Conclusions 
from the study included: (1) average food intake for groups or popula-
tions were similar from one region to another and from one country to 
another; (2) food intakes vary with age, being less in the obese, 
rose with increasing physical activity, were higher in rural than urban 
areas due to higher physical activity / and were unaffected by poor 
dentition or living alone; (3) study of the distribution of food intake 
in the population emphasized the individual nature of food habits and 
the possibility of protein-energy defidency, a fact which was not 
apparent in group averages. 
0 1 Hanlan and Kohrs (1978) in a su111Tiary of 28 dietary studfes as 
well as biochemical and clinical indi cators of nutritional status in 
the elderly pointed out the advantages and disadvantages of various 
dietary methods when used with older individuals. Although no one 
method seemed to be most suitable, the poorer memories of elderly 
persons, especially men, affected the reliability of 24-hour recalls 
(Campbell and Dodds 1967). 
It was difficult to compare the results of these studies because 
of differences in methodology, the various standards used, and differences 
in the sex and ages of subjects. The nutrients most frequently found 
to be deficient in the diets of persons past 59 yea rs of age were 
energy and calcium. In 21 of the 28 studies caloric intake was found 
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to be inadequate even though in some instances the standard used was 
lower than the RDA at the time of the survey. Calcium intakes, 
especially in women, were found to be deficient in 12 of 28 studies 
with standards varying from one study to another. Several other nutrients 
were shown to be inadequate in some of the studies, including iron, 
vitamin A, thiamin, and riboflavin (O'Hanlan and Kohrs 1978). 
The majority of studies reported in the literature used methods 
other than the weighed dietary method. Although these studies can be 
of value in determining some dietary intake information, the weighed 
method is the most accurate, is better suited to individuals and can be 
more easily controlled. For this reason only studies using weighed 
methods were included in the literature review. 
A limited number of studies of institutionalized elderly have 
attempted to obtain anthropometric data of the subjects and correlate 
this information with kilocalories and ambulation. Specific methods 
for determining whether or not subjects were overweight or obese were 
not noted in studies reviewed. 
Since only a few studies have reported on the average caloric 
intakes of institutionalized elderly individuals and no study has 
attempted to quantitate the physical activity of residents with caloric 
intake, it was the purpose of the study reported here to determine 
actual food intake of nursing home residents on an individual basis 
and evaluate intake for calories, protein, carbohydrate, sodium, and 
other nutrients using food composition data. Laboratory data from 
serum blood samples and anthropometric data will also be determined 
for each patient. 
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In addition it was the purpose of this study to compare the food 
composition data with nutritional standards for the elderly and compare 
energy intake with activity patterns. This information would then 
be used to suggest a standard which would be closer to actual caloric 
expenditure for planning cycle menus and would provide nutrients in 
adequate amounts relative to calories for nursing home residents in 
the Logan facility. 
1 5 
METHODOLOGY 
Subjects 
Subjects of the study were 95 residents in a private nursing home 
(Sunshine Terrace) in Logan, Utah. This nursing home is certified for 
Medicare and accepts Medicaid patients. All subjects were Caucasian 
and ranged in age from 42-96 years . Not all residents of the nursing 
home were included (there are a total of 126 residents) in the study 
because of difficulty in determining actual caloric intake for some 
residents consuming certain diets. All residents who ate regular, soft, 
diabetic or sodium restricted diets or a combination of any of these 
were included in the study with the exception of some patients who were 
terminally ill. Prescribed diets were obtained from the doctor's orders 
in the medical record of each resident . Not all subjects were able to 
feed themselves and these were assisted at meal times by nursing 
personnel or family. Whether or not a subject was able to feed himself 
was not a contributing factor in the study. 
Ambulation varied among the subjects. Residents, therefore, 
were assigned to one of three categories as determined by observatfon 
of the author and from patient care plans. Subjects were classed as 
(1) ambulatory, walking without assistance; or (2) partially ambulatory, 
walking with assistance and using a wheelchair sometimes; or (3) non-
ambulatory, not walking at all. Subjects walking with a cane were 
classed as ambulatory. Subjects using a walker, needing anothe_r person 
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to help them walk, or who walked occasionally but generally used a 
wheelchair were classed as partially ambulatory. Subjects confined 
to a wheelchair or to bed were classed as non-ambulatory. 
Heights, Weights and Skinfold Measurements 
Heights and weights were obtained and recorded by nursing personnel 
as time permitted on the two days prior to the commencement of the study. 
Weights were measured either on standard scales (Continental, Chicago, 
Illinois) in pounds or on full body lift scales (Ted Hoyer and Company, 
Oshkosh, Wisconsin) in pounds. This information was transferred to 
information sheets for each subject by one of the two registered 
dietitians conducting the study (Appendix E ). Subjects were weighed 
again on the two days following the completion of the study using the 
same method as before the study. Differences between the before and 
after weights were calculated but because of the great vadability, 
averages of the two weights, rounded up to the nearest pound, were used 
as the subjects' weights. These were then converted to kilograms. 
Because of the large number of subjects and their expertise in handling 
the patients, nursing personnel weighed the subjects and detennined 
their heights; however, this presented some problems such as inaccuracies 
in recording the weights and in getting all the weights done at the 
specified times. Two subjects had had amputations so weights were not 
determined for them. 
Using the equation adapted by Bray (1978) a body mass index was 
calculated for individual patients. The body base index has been found 
to correlate well with skinfold estimates of obesity. 
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Skinfold measurements were done by the two dietitians on the right 
arm of the right-handed subjects and on the left arm of the left-handed 
subjects (Butterworth and Blackburn 1975). With the patient standing 
in the anatomical position, a tape measure was used to measure from the 
most prominent tip of the shoulder bone (acromion process), down the 
back of the arm to the tip of the elbow (oleconon process), with the arm 
bent. The midpoint of this measurement was marked with water soluable 
marking pen. Using a centimeter tape measure, keeping the tape measure 
at an even level all around the arm, firm but not indenting the flesh, 
the mid upper arm circumference was measured. The subject was then 
asked to hold his arm close to his side, keeping the arm bent, and to 
press down as hard as he could against the measurer's hand. As he was 
pressing, a skinfold measurement was taken by holding a bite of skin 
between the thumb and index finger one centimeter below the pen mark, 
feeling carefully by pull i ng away to separate the fat and muscle tissue. 
After getting a firm grip on the skin, the subject was asked to relax 
his arm and let it dangle, then using Lange skinfold calipers (Cambridge, 
Maryland), the bite of skin was measured parallel to the pen mark. 
This is the triceps skinfold measurement. The mid upper ann muscle 
circumference was calculated from the mid upper arm circumference and 
the triceps skinfold measure using the formula suggested by Butterworth 
and Blackburn (1975). Standards reported by Butterworth and Blackburn 
(1975) were used for comparison. One patient was not measured because 
she would not cooperate. Some subjects were unable to flex the muscle 
in their anns because they were too weak, or because they were unable 
to understand and respond to directions. 
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Blood Values 
Blood samples were drawn by a registered nurse from most subjects 
within five days of the completion of the study. All samples were 
drawn between 3:30 a.m. and 7:30 a.m. before the subject ate breakfast. 
Each sample consisted of one 15 ml vacutainer and one 7 ml vacutainer 
from each subject. Vacutainers used did not contain a sequestrene, 
i.e. disodium ethylene-diamene tetraucetate (EDTA) because it could 
interfer with sodium and potassium determinations. The blood was 
picked up at 7:30 a.m. each morning, labeled, and taken to the Logan 
Hospital Laboratory for analysis. All analyses were completed by 11 :30 a.m. 
on the day the blood was drawn. Nineteen subjects did not have blood 
drawn. Six of these would have to be hospitalized and have their vein 
excised to obtain samples. The remaining 13 subjects have sufficiently 
poor veins that blood is only drawn once a year for their yearly 
physicals. These yearly physicals had been done three months before 
the study so on these patients the blood values were taken from their 
medical records. They lacked a lymphocyte count which was done on 
the subjects whose blood was analyzed at the time of the study. 
At the Logan Hospital Laboratory, a 12 channel sequential method 
analysis SMA-12 was used to analyze the blood samples. Specific 
tests are given in the following paragraphs. 
Serum glutamic oxaloacetic transaminase (SGOT) was determined by 
the spectrophotometric procedure of Karmen (1955).* SGOT catalyzes the 
*The references for laboratory tests were taken from Medical Technology--
Board Examination Review. Vol. 1. (Editors) Hellman, Lindberg, 
Schrier, Simmons, Wakelin. Berkley Scientific Publication. Berkley, 
California 1971. 
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reaction of aspartic acid and a-ketoglutaric acid to oxaloacetic acid 
and glutamic acid. The resultant product is determined by adding an 
excess of malic dehydrogenase and reduced diphosphopyridine nucleotide. 
Lactic dehydrogenase (LOH) values were determined by the procedure 
of Hochella and Weinhouse (1965).* Lactic dehydrogenase catalyzes the 
oxidation of 1-lactate by nicotinamide adenine dinucleotide in the lactate 
to pyruvate reaction. Enzyme activity is determined by coupling this 
reaction to the reduction of the tetrazolium dye with diaphorase serving 
as an intermediate electron carrier. All reactions are carried out 
at 37°c. 
The procedure for determining alkaline phosphatase in the serum 
was the Morgenstern, (1965)* method. It is based on the enzymatic 
hydrolysis of p-nitrophenyl phosphate during incubation at 37.5°c. 
Total bilirubin was measured by colorimetry according to the 
procedure of Jendrassik and Grof (1964).* Creatinine was determined by 
the Jaffe reaction between alkaline picrate and creatinine. To determine 
uric acid the serum was diluted and treated with sodium hydroxide, 
neutralized and dialyzed against a sodium tungstant, hydroxylami'ne 
solution. The Lieberman-Burchard reagent was used to determtne serum 
cholesterol. Ammontum olybdate and stannous chloride were the solution 
added to the serum to measure the amount if inorganic phosphorous present. 
A standard AutoAnalyzer 11N11 Method which utilizes a modffied biruet 
reaction was used to measure total protein. Albumtn was determined by 
bromcresol green dye binding. Blood urea nitrogen (BUN) was measured 
by the method developed by Marsh (1965).* A colored product is formed 
when the urea, in relatively weak acid solution, reacts with diacetyl-
monoxime. 
20 
Calcium was measured by adding reagents 8-hydroxyquinoline and 
diethylamine and determining amount of light transmittance. Chloride 
was determined by the Skeggs Hochstrasser method. The compound used to 
cause the reaction is mercuric thiocynate. A two channel flame 
photometer was used to determine sodium and potassium concentrations 
simultaneously. A known amount of lithium was added to the samples as 
an internal standard. The light energies emitted by the sodium and 
potassium are balanced against that emitted by lithium. 
Carbon dioxide was measured by using cresol red as the ph color 
indicator. The carbon dioxide gas is absorbed by the alkaline solution, 
causing a decrease in ph which results in an increase in color due to 
the indicator. 
Blood glucose was determined by enzymatic methods using hexokinase 
which has a high specificity in estimating true blood glucose. 
The complete blood count (CBC) included hemoglobin, hematocrit, 
white cell count and differential count. Count was done on a Coulter 
S counter. Using the basic values of hemoglobin, red cell count and 
hematocrit the mean corpuscular volume, (MCV); mean corpuscular 
hemoglobin, (MHC); and mean corpuscular hemoglobulin concentration, 
(MCHC) were determined. 
Meals 
Records of weighed amounts of food consumed by the s·ubj ects during 
seven consecutive days were the basis for determining caloric and 
nutrient intake. Two registered dfetitians w-ere present during 
preparation, serving and weighing of all meals. Standardfzed recipes 
were used and a standard portion, weighed just before the meal by one 
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of the dietitians, was used in calculating amounts served. Any 
deviations from the standard as the trays were served was noted by 
one of the dietitians who checked every tray. Previously prepared 
sheets with all patient's names listed irr order served and the basic 
meal to be served facilitated determination of amounts served to each 
subject (Appendix F ). 
Plate waste was recorded after each meal by the two dietitians or 
trained aides. Aides included a graduate student in nutrition and 
several medical dietetics students from Utah State University who had 
had previous experience in wei ghing foods. There were also some 
dietary employees from the nursing home and local hospital who assisted. 
In addition to these, members of the two dietitians' families and another 
college student assisted. All assistants were trained by the dietitians 
in how to use the scales, how to record the information and how to 
scrape the dishes. A trial meal was set up on the supper meal before 
the study began to make sure all personnel were able to carry out the 
necessary tasks. 
Dishes were scraped free of one food at a time using a rubber 
spatula into a pre-weighed measuring styrofoam dish. Careful weighing 
of plate waste on sets of Hansen portion scales (accuracy to 1 gram) 
was required. Liquids were poured from the original glass into a pre-
weighed cup for measuring on the scales. 
If a subject ate away from the nursing home, an average meal was 
automatically added into their dietary record for the meal. ff a 
resident's tray was overlooked by the weighers at certain meals, the 
dietitians estimated how much was probably consumed based on previous 
meals. It was necessary to use this method only six times during the 
study week. It was not the same patient in each instance. 
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A brief announcement was made over the dining room loudspeaker 
the day before the study began to explain to the residents what would 
be occurring during the next seven days. The residents were told 
that a group of individuals from Utah State University would be in the 
facility during meal time for the next week and that these individuals 
would be weighing the leftovers remaining on the plates. The residents 
were notified that there would be several different people participating 
in the study in the dining room and on the floors of the nursing home. 
The residents were reassured that the study would not cause any change 
in their routine and that meals would be served in the usual manner. 
Even though some residents were curious and some very interested in 
what was being done, it was not felt that the residents altered their 
eating patterns during the study. Most of the weighing and recording 
was done after the residents had left the dining room. Besides the 
residents were accustomed to seeing one of the dietitians at mealtimes, 
because she had been the Consultant for Dietary Services at Sunshine 
Terrace for over a year. 
Dietary Supplements and Snacks 
Dietary supplements of vitamins and minerals for each subject as 
recorded in the nursing cardex and in the doctor's orders were recorded 
on an information sheet by one of the two dietitians. Contents of each 
supplement as found in the 1978 Physician's Desk Reference or from 
information obtained from a local pharmacy were recorded and coded for 
computer programming. The amount of vitamins and minerals obtained 
from these supplements was included in the total nutrient intake for 
each subject. 
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Snacks eaten between meals were recorded on a form attached to 
each subject 1 s room door by the subject himself or by nursing personnel, 
including the date, time, person recording and estimated or measured 
amount consumed (Appendix D ). 
Nutrient Intakes 
All foods consumed were coded and a computer program based on 
Agriculture Handbook No. 8 (1963) was used to calculate the calorie 
and-nutrient value of foods consumed. For any foods not listed such 
as some of the diabetic foods, the nutrient content was obtained from 
the packages and entered into the data file of the computer. 
Nutrient intakes were compared to the 1974 Recommended Dietary 
Allowances for persons over 51 years of age and a percent of standard 
was calculated. For nutrients for which RDAs have not been established 
arbitrary values were chosen. Since there is no RDA for sodium, a 
decision was made to use 3 grams of sodium or about 7.5 ~rams of salt. 
This is less than the average amount of salt consumed in the United 
States and probably a useful goal for many. Although there has been 
no standard for potassium, some feel that, on a molecular basi s, 
potassium should about balance sodium (Meneely and Battarbee, 1976). 
The potassium was established at 5 grams, to complement the 3 grams of 
sodium. 
The amount of cholesterol we used as a standard was 350 milligrams, 
which is the upper limit of the range recommended by the U.S. Dietary 
Goals (1977). The amount of energy to be derfved from fat in the diet 
was 35 percent of calories. As an average, in the United States, the 
proportion of polyunsaturated (P) to saturated (S) fatty acids is 
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currently about 0.7 (Chandler and Marston 1976) which may be regarded 
as appropriate. For these calculations, the P/S ratio of 0.07 was 
chosen. Since there is no RDA for polyunsaturated fatty acids, the 
lower limits suggested in the U.S. Dietary Goals were applied. The 
standard for crude fiber was set at 5.8 grams for women and 7.0 grams 
for men ( Cowgi 11 and Anderson 1932). 
Index of Nutritional Quality 
The Index of Nutritional Quality (INQ) graphs were made for each 
person 1 s average nutrient intakes for the week. The Index of Nutritional 
Quality (INQ) is a readily understood means of nutrient analysis designed 
to take advantage of data processing techniques and to organize and 
clarify nutritional information. This concept provides (a) a 
quantitative analysis of the diet, using nutrient standards, e.g., 
percentage of the Recommended Dietary Allowances (RDAs), and also (b) a 
profile of nutritive quality based on a ratio of nutritive to caloric 
needs. 
The INQ was developed from the nutrient density concept (Hansen, 
1973) to compare the nutritive content of a quantity of food wHh 
its energy content in terms of the human requirement for the individual 
nutrients and energy: 
Equation l: 
INQ = Amount of nutrient in portion that meets energy needs 
Human requirement of that nutrient 
The standards usually used to calculate the INQ are the U.S. 
Recommended Daily Allowances (U.S. RDAs) of the Food and Drug Administra ... 
tion (FDA) for nutritional labeling (1972); however, other values, such 
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as the Recommended Dietary Allowances (RDAs) of the Food and Nutrition 
Board (1974), may be used to describe more accurately the nutritional 
needs of an individual or group. When using either the RDAs or U.S. RDAs, 
the limitations of interpretation of nutritional requirements and 
standards which ensue must be understood (Leverton 1975; Hegstead 
1972) . 
As a dietary evaluation, a profile of index numbers emerges which 
may be represented graphically. In graphic form, the INQ profile 
yields both qualitative and quantitative information. It can then be 
determined at a glance whether the RDAs or U.S. RDAs are met by observ-
ing whether the individual foods eaten additively give an rNQ of 11111 
or greater (bars longer than the energy bar) for each nutrient. An 
INQ of 11111 for a given nutrient in a food indicates that the amount of 
food just necessary to yield sufficient energy per day to maintain 
weight will also provide the appropriate allowance for that nutrient. 
Conversely, values less than 11111 (bars shorter than the energy bar) 
identify nutrients in a food where an excess of ca 1 ori es must be eaten 
to fulfill the standards for those nutrients if only that food were 
eaten. 
Because of variation in individual energy needs, it would be 
impossible to calculate INQs for foods for specific individuals; 
therefore, caloric levels are arbitrarily chosen to illustrate 
certain points. 
A food can be examined in average portion s·izes by using a computer 
program that was developed to calculate the INQs and print them in a 
tabular and graphic format. To illustrate this method Figure 1 shows 
the nutrient profile for 1 cup of fluid whole milk. The line beginning 
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with the word "Energy" indicates that one cup of milk contains 150 
kilocalories of energy or 8 percent of an adult's daily need (2000 
kilocalories). The cup of milk also provides 8 grams of protein, 
which is 16 percent of the standard for protein. 
To transform this information into an Index of Nutritional 
Quality or INQ for protein in milk, we divide the milk's percent of 
the standard for protein, i.e., 16 percent by its percent of the 
standard for energy, i.e., 8 percent. This would equal 2. which means 
that a glass of milk provides twice as much of the protein required by an 
adult as of the required energy. Thus Equation 1 can be rewritten as: 
INQ % standard of nutrient = .;_,__,;...;.;.;..;..:;..;.:..;_:~.;,,.....;.=-=-.:........:...;=.;..;..=.. % standard of energy 
If we evaluate the other nutrients in milk using the same process, 
we find: Vitamin A (INQ = 1 .03), thiamin (INQ = 1 .2), riboflavin (INQ = 
4.44), phosphorus (INQ = 3.38), and calcium (INQ = 4.31). The other 
nutrients vitamin C (INQ = 0.44), niacin (INQ = 0.19), iron (INQ = 0.081), 
and potassium (INQ = 0.99) have INQs less than 1 .0. 
An INQ of 1 .0 or greater for any of these nutrients in a specified 
· food indicates that the food supplies adequate amounts of that nutrient 
in comparison to the number of kilocalories it provides. If that food 
supplies a substantial number of nutrients with INQs for these nutrients 
of 1.0 or greater, it is of good nutritional quality. The nutrients 
that have INQs of less than 1 .0, would have to be supplemented by 
other foods during the day. 

Figure 1. Graphic illustration of INQ for whole milk 
Milk, Fluid Whole (3.3 % Fat) 
Analysis of 244 Grams Which is 1 Cup 
NUTRIENT UNIT AMOUNT INQ % STD 0 10 20 30 40 50 60 
ENERGY kcal 150.00 1. 00 8 EEEEEE 
VITAMIN A IU 310.00 1.03 8 AAAAAA 
VITAMIN C mg 2.00 0.44 3 CCC * 
THIAMIN mg 0.09 1.20 9 TTTTT*T 
RIBOFLAVIN mg 0.40 4.44 33 RRRRR*RRRRRRRRRRRRRRRRRRRRR 
NIACIN mg 0.20 0.19 1 N * 
IRON mg 0.10 0.08 1 I * 
CALCIUM mg 291.00 4. 31 32 KKKKK*KKKKKKKKKKKKKKKKKKKK 
PHOSPHORUS mg 228.00 3.38 25 XXXXX*XXXXXXXXXXXXXX 
POTASSIUM mg 370.00 0.99 7 yyyyyy 
PROTEIN g 8.00 2. 13 16 PPPPP*PPPPPPP 
CARBOHYDRATE g 11 . 00 0.53 4 HHH * 
FAT g 8.00 1. 37 10 FFFFF*FF 
OLEIC ACID g 2.10 1. 14 9 00000*0 
LINOLEIC ACID g 0.20 0. 13 1 L * 
N 
SATURATED F .A. g 5. 10 2.39 18 SSSSS*SSSSSSSS 00 
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RESULTS 
Subjects 
Ninety-five residents of the nursing home, 22 men and 73 women, 
participated in the study. Two age categories were arbitrarily establish-
ed, i.e., less than 75 years and greater than 75 years of age. As shown 
in Table 3, 6 of the male residents were in the .less than 75 years of 
age category and 16 were older than 75 years of age. Thirteen female 
residents were less than 75 years of age and 60 of the female study 
participants were older than 75 years of age. Fifty-one of the subjects 
received regular diets (without therapeutic modification), 12 were 
consuming soft diets, 15 received diabetic diets and 17 residents 
received sodium resitricted diets. Some of the diabetics were also 
consuming diets restricted in sodium content or were modified in 
consistency (soft diets). 
Length of residency in the nursing home was deternrfned from the 
subjects' medical records and varied from one month to fourteen years 
and eleven months. Two subjects w·ere able to go home wittifn a few 
months after the study and several subjects have expired since the 
study was completed. 
Only two of the 95 subjects smoked cigarettes. Because alcoholic 
beverages were not offered to residents on a regular ba~fs and since 
many residents refrained from alcoholic beverage consumption because 
of religious convictions, we did not attempt to quantitate intake for 
our study. We did observe that a limited number (less than 10) occasional-
ly (2-3 times per week) drank alcoholic beverages. 
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Table 3. Diets and ages of nursing home population 
Number in 
Age Group Regular Diets Clinical Diets 
Males 
~ 75 years 6 3 3 
> 75 years 16 11 5 
Females 
~ 75 years 13 7 6 
> 75 years 60 30 30 
Total Diets 51 44 
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Basic Menu 
The menus for the basic diet, that is the diet as served, for the 
seven day period and the actual amounts of each item served are shown 
in the Appendix. Nutrients provided by the basic diet during the week 
of the study equaled or exceeded the 1974 Recommended Dietary Allowances 
for women in this age group except for calcium which was 79 percent of 
standard (Table 4). Using a standard of 5000 mg for potassium, the 
• 
composite menu provided 42 percent of the potassium standard and 57 per-
cent of the 7 gram crude fiber standard. Using the RDAs for men over 
51 years of age, the basic menu provided 81 percent of the kilocalorie 
standard, 92 percent of the thiamin standard, 93 percent of the 
riboflavin allowance, 94 percent of the niacin allowance, 79 percent of 
the calcium allowance, 42 percent of the potassium standard, 47 percent 
of the fiber standard, 74 percent of the carbohydrate standard and 82 
percent of the fat standard. The basic menu provided 14 percent of 
kilocalories as protein, and 35 and 49 percent of kilocalories as fat 
and carbohydrate, respectivly. 
Because of the great variability in the type and amount of 
beverages consumed with meals these were not included in the basic diet. 
Each person's beverage consumption was recorded individually and 
included with his/her total intake during the seven day peri.od. Sodium 
values did not include salt (sodium chloride) added at the table. 
Mean Nutrient Intakes for Men 
Table 5 shows the mean caloric intake for the 21 male subjects, 
2151+331 kcal with a range of 1612-3042. Eighty-one percent of the 
men were below the RDA for calories for men over the age of 51 years. 
32 
Table 4. Percent of standard of nutrients available from basic meal* 
Nutrient Unit Amount ROA Men % STD ROA Women % STD 
/ 
Energy kcal 1954 2400 81 1800 109 
Vitamin A IU 7785 5000 156 4000 195 
Vitamin C mg 52 45 115 45 115 
Thiamin mg 1. 1 1.2 88 1.1 105 
Ri bofl avi n mg 1.4 1. 5 92 1. 1 126 
Nicain mg 15 16 94 12 125 
Iron mg 1 5. 1 10 l 51 10 l 51 
Calcium mg 631 800 79 800 79 
Phosphorus mg 1056 800 132 800 132 
Potassium mg 2089 5000 42 5000 42 
Sodium mg 2820 3000 94 3000 94 
Fiber g 3.3 7 47 5.8 57 
Protein g 70.5 56 126 46 153 
Carbohydrate g 246 334 74 246 100 
Fat g 76.6 93 82 70 l 09 
Cholesterol mg 458 350 131 350 1 31 
*Does not include milk or fruit juice used as beverage 
Table 5. Nutrient intakes of male nursing home resident~ (age ranged from 65-94 years) 
From Food Only % % From Food and Supplements % 
Less 70 Less l 00 Below 
Nutrient # of Sub Mean Range % STD % STD Mean Range STD 
Energy 21 2151 +331 ** 1612-3042 5 81 
Protein 21 85+15 ** 64-122 0 0 
Calcium 21 1138+331** 627-1840 0 14 1156+356 627-1840 14 
Iron 21 15.0+2.8** 10.2-22.6 0 0 32.6+41.8 l 0-164 0 
Vitamin A 21 7132+ 1339* 4356-9046 0 5 8584+3427 4356-17596 5 
Thiamin 21 l .2+0.2** 0.8-1 .8 5 52 4.1+5.2 0.8-16.3 27 
Riboflavin 21 2.2+0.5** 1.3-3.2 0 10 4.6+4.l 1.4-12.5 5 
Niacin 21 15.1+5.5* 10.7-26.l 10 67 36. 7+40. l 10.7-126.l 48 
Vitamin C 21 60+25 24-122 5 29 206+294 36-1234 14 
Fat 21 81+ 13 ** 61-133 10 91 
Sat F.A. 21 29+5 ** 23-43 14 91 
Oleic 21 34+6 **· 22-47 0 29 
Linoleic 21 10+2 * 6-15 100 l 00 
Cholesterol 21 529+131** 315-840 0 5 
Carbohydrate 21 272+43 ** 197-385 19 95 
w 
w 
Table 5. (continued) 
% From Food Onlt Less 70 
Nutrient # of Sub Mean Range 
Fiber 21 3. 4+ l . 2 2.2-8 .0 
Phosphorus 21 1481 +357**' l 024-2274 
Sodium 21 2958+557** 2277-4715 
Potassium 21 2706+527** 1833-3653 
*Indicates significant difference at .05 level 
**Indicates significant difference at .01 level 
% STD 
95 
0 
0 
91 
% 
Less 100 
% STD 
95 
0 
62 
100 
From Food and Su~~lements 
Mean Range 
% 
Below 
STD 
w 
+:> 
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Fifty-two and sixty-seven percent of the men respectively were consuming 
diets containing less than the RDA for thiamin and niacin. The mean 
niacin intake was 15.1±_3.5 mg with a range from 10.7-26.1, while the 
thiamin intake was 1 .2±_0.2 mg. 
The mean fat intake was 81+13 g with a range from 61-133 g. 
Ninety-one percent of the men were consuming less than 35 percent of 
their kilocalories from fat. The P/S ratio of the diets was 10/29 or 
0.3. All men were consuming diets that contained less than 5000 mg of 
potassium. 
Fiber intake was lower than the standard of 7 grams in 95 percent 
of the diets consumed by the men and all of the men were below standard 
for linoleic acid. In fact for these two nutrients all of the subjects 
with intakes less than standard, consumed less than 70 percent of the 
standard. 
The intake of vitamin and mineral supplements by the men (Table 5) 
did not appreciably change the number of subjects who had nutrient intake 
below the allowance except for niacin where the percent below-standard 
was decreased from 67 percent to 48 percent; for thiamin where the 
percent below standard was decreased from 52 percent to 27 percent; 
and for vitamin C where the percentage was decreased from 29 percent 
to 14 percent. 
Mean intakes for the men of all nutrients except vitamin C and 
fiber were significantly greater than for the women. 
Mean Nutrient Intakes for Women 
As shown in Table 6 the mean caloric intake for the 70 female 
patients was 1869+251 kcal with a range of 1221-2411. Using the RDA 
Table 6. Nutrient intakes of female nursing home residents* 
From Food Onl .z'. % % From Food and Sueelements % 
Less 70 Less 100 Below 
Nutrient # of Sub Mean Range % STD % STD Mean Range STD 
Energy 70 1869+251 1221-2411 1 39 
Protein 70 71 + 12 40-94 0 1 
Ca lei um 70 875+243 360-1427 6 41 932+339 360-3312 41 
Iron 70 13.0+2.7 7.3-23.4 0 14 27+36 7-165 11 
Vitamin A 70 6450+1188 3756-9049 0 1 8038+3910 3756-26291 3 
Thiamin 70 l. O+O. 2 0. 6-1. 3 16 41 2.8+4.5 0.7-21 .2 25 
Ri bofl avi n 70 1.7+0.4 0.8-2.6 3 3 3.3+3.9 0. 9-21. 3 3 
Niacin 70 13.4+2.8 9.0-22.7 23 25 33.6+60.0 9.4-413.0 17 
Vitamin C 70 61+24 17-122 6 23 155+273 32-2065 11 
Fat 70 70+ 11 46-91 36 44 
Sat. F .A. 70 25+4 14-33 47 56 
Oleic 70 29+5 19-37 4 10 
-
Linoleic 70 9+2 5-12 99 99 
-
Chol es tero 1 70 409+104 200-652 10 30 
Carbohydrate 70 242+33 164-304 37 56 
Fiber 70 3.l+l.O 1.7-7.8 96 97 w 
0) 
Phosphorus 70 1187+259 596-1945 0 3 
Sodium 70 2460+351 1696-3612 20 97 
Potassium 70 2305+409 1170-3139 l 00 l 00 
*Age ranged from 60-96 years 
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for calories for women over the age of 51 years, 39 percent of the women 
were consuming less than the requirement. Fifty-one percent of the 
women residents were conaming diets containing less than the RDA for 
thiamin and 25 percent consumed diets containing less than the RDA 
for niacin. Mean intakes for thiamin and niacin were 1 .0:_0.2 mg and 
13.4.:_2.8 mg respectively. 
All the women consumed diets which provided less than the standard 
for fat, carbohydrate and potassium. Mean fat intake' was 70.:_1 l g with a 
range between 46-91 g. Carbohydrate mean intake was 242.:_33 g with a 
range of 164-304 g. Potassium ranged from 1170-3139 mg with a mean 
intake for 2305.:_409 mg. 
Ninety-seven percent of the women consumed di"ets that contained 
less than 5.8 grams of fiber. The mean intake was 3.1+1 .0 g with the 
range being 1 .7-7.8. The mean sodium intake was 2460.:_351 mg with a 
range of 1696-3612. Ninety-nine percent of the women were below the 
allowance for linoleic acid. Like the men all the women who were 
below standard were 70 percent below in linoleic acid and fiber. 
Average Nutrient Density for Men 
F1 gure 2 graphically ill us trates the average nutrient density of 
the meals consumed by the male nursing home residents. For protein, 
vitamin A, C, thiamin, riboflavin, niacin, iron, calcium and phosphorus 
INQ ratios were 1 .O or greater. The potassium INQ was only 0.60. The 
INQ for sodium was 1 .10 indicating male residents consumed 3 grams 
sodium or equivalent to 5 grams sodium chloride from their food. Fiber 
had an INQ of 0.54. 

Figure 2. Mean INQs of food consumed by male nursing home residents 
Percent of Standard 
Nutrient Mean INQ 0 50% 100 % 150% 200 % 
Energy 1. 00 xxxxxxxxxxxxxxxxx 
Vitamin A 1. 55 xxxxxxxxxxxxxxxxxxxxxxxxxx 
Vitamin C 1.44 xxxxxxxxxxxxxxxxxxxxxxxxx 
Thiamin 1.11 xxxxxxxxxxxxxx x 
Ri bofl a vi n 1. 66 xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Niacin 1. 03 xxxxxxxxxxxxxxxxxx 
Iron 1. 66 xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Ca lei um 1. 55 xxxxxxxxxxxxxxxxxxxxxxxxxx 
Phosphorus 2.05 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Potassium .60 xxxxxxxxxx 
Sodium 1. l O xxxxxxxxxxxxxxxxxxx 
Fiber . 54 xxxxxxxxxx 
Protein 1. 66 xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Carbohydrate .90 xxx x xxxx x xxxx 
Fat .96 xxxxxxxxxxxxxxxx 
Cholesterol 1. 66 xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Figure 2. Mean INQs of food consumed by male nursing home residents 
w 
\0 
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Average Nutrient Density for ~fomen 
The INQ ratios for the women nursing home residents (Figure 3) 
indicate that prot2in, vitamin A, C, riboflavin, niacin, iron, calcium, 
and phosphorus than greater than 1 .0. Thiamin INQ was 0.96 and potassium 
was only 0.48. Fiber INQ was also low at 0.51. Sodium INQ was 0.77 
which indicates the women consumed less than 3 grams sodium from the food. 
Anthropometric Data 
Body mass index (BM!), tricept skinfold measurement, caloric intake 
and activity levels for men and women residents are shown in Tables 6 
and 7 respectively. Of the 22 male residents 2 or 9 percent were obese 
( BM! greater than 30) whi 1 e 8 or 36 percent 1•1ere overweight (B~·1I greater than 
25 but less than 29). The correlation coefficient oetween BMI and 
skinfold measurement was r = 0.8. No correlation was found between 
BMI and ambulation index or tricept skinfold measurement and ambulation . 
There was a weak correlation r = 0.47 between BMI and calori'c intake 
for the men. 
Of the 73 female patients, 12 were obese (16 percent) while · 17 
(23 percent) were overweight. A correlation coefficient of r = 0.69 
was found between BM! and tricept skinfold measurement. A weak correla-
tion r = 0.37 was shown between BMI and caloric intake but none was 
found between ambulation and BM!. 
Mean Serum Blood Values 
All of the mean serum blood values for the patients as shown in 
Table 8 were within normal limits except albumin which was 3.4+.3 gm% 
with the range for normal values being 3.5-5.0. The mean value for 

Figure 3. Mean INQs of food consumed by female nursing home residents 
Nutrient Mean INQ 
Energy 1.00 
Vitamin A 1. 54 
Vitamin C 1. 34 
Thiamin .96 
Ri bofl avi n 1.05 
Niacin 1.05 
Iron 1.25 
Calcium 1.05 
Phosphorus 1.44 
Potassium .48 
Sodium . 77 
Fiber . 51 
Protein 1.49 
Carbohydrate .94 
Fat .96 
Cholesterol 1.16 
Percent of Standard 
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Table 7. Number and percentage of nursing home residents determined to 
be obese and overweight 
Men Women 
Number of subjects 22 73 
Number obese 2 12 
Percentage of obese 9 16 
Number overweight 8 1 7 
Percentage of oven~eight 36 23 
Table 8. Correlation coefficients for various parameters in nursing 
home residents 
Men Women 
BMI-tricept skinfold (mm) 0.80 0. 69 
BMI-ambulation index -0.18 -0. 01 
Tricept skinfold-amb. index -0.16 -0.09 
Kil ocal ori es-BMI 0.47 0.37 
Kilocalories-ambulation index -0. 31 -0.13 
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hematocrit was 38.6~5.0% which is very close to the lowest normal value 
range of 38-50. The range for mean values of hematocrit was 26.1-49.9 % 
with 46 percent of the patients below normal value. Lymphocyte counts 
indicated that 43 percent of the residents had counts above the normal 
range of 25-33%. Lab data also shows that 42 percent of the subjects 
were above normal for alkaline phosphatase serum values. 
Activity 
Twelve of the male subjects were able to walk without assistance, 
nine were partially ambulatory and only one was confined to a wheelchair. 
Of the seventy-three female subjects fifty-one were ambulatory, 
seventeen partially ambulatory and fifteen were not able to walk at 
all. Most of the subjects who were ambulatory or partially ambulatory 
ate their meals in a large central dining room and were required to 
walk to this area and then return to their rooms three times a day. 
For the patients who could not walk, the meals were delivered to the 
small dining rooms on each wing. No attempt was made to quantitate 
other activities because a valid measurement was not available. 
General activities offered to the residents and the number of subjects 
who were involved were observed by the dietitians conducti'ng the study. 
Table 9. Serum values for elderly population in a nursing home 
Total 
Normal* Number of % Below % Above 
Measurement Values Subjects Mean Range Normal Normal 
l. lymphocytes % 25-33% 76 32 .4+9. l 14-55 20 43 
2. hemoglobin gm% 12. 5-17. 5 89 13. 5+ l. 7 6. 9-18. l 21 2 
3. hemotocrit % 38-50 89 38.6+5.0 26.1-49.9 46 Q 
4. glucose mg% 65-110 89 105+45 72-371 0 17 
5. potassium meq/1 3.5-5.0 89 4.4+.5 3.3-5.7 3 12 
6. sodium meq/1 135-145 89 138+3.4 127-146 9 3 
7. alkaline phos-
phatase mU/ml 30-85 89 91+54 31-360 0 42 
8. SGOT mU/ml 7-40 89 31+63 0-311 10 8 
9. uric acid mg% 2.5-8.0 89 6.l+l.8 .6-9.9 2 18 
l 0. cholesterol mg% 150-300 89 212+54 84-385 8 3 
.. 
11. inorganic phos-
phate mg%P 2.5-4.5 89 3.4+.6 .3-5.0 l 3 
12. calcium mg% 8. 5-10. 5 89 8.8+.5 7.7-10.3 11 0 
13. albumin gm% 3. 5-5.0 89 3.4+.3 3.7-4.3 66 0 
14. total protein gm% 6.0-8.0 89 6.4+.5 5.3 -8.0 22 0 
.j:::,, 
U1 
*Logan Hospital Laboratory 
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DISCUSSION 
Because few studies have an experimental design like the one 
described herein it is difficult to compare data and discuss similarities 
and differences. Only a limited number of studies weighed the food as 
served and returned; and none of those reported have studied intake 
for 7 consecutive days; used the large number of subjects; related 
heights and weights of patients to activity or reported extensive 
laboratory data obtained from blood samples with the before mentioned 
data. Only a limited number of studies have considered the vitamin 
supplements consumed by the patients as well as the dietary intake from 
food. 
The results of the study by Justice et~· (1974) showed that nearly 
all of the 44 nursing home residents were consuming less kilocalories 
than the RDA for persons over the age of 51. In this s·tudy the mean 
caloric intake of the men (2150~331) though below the RDA, was higher 
than in Justice 1 s study where men had an average caloric i"ntake of 1609+ 
286. The mean caloric intake for the women in our study was 1869+251 
which is slightly higher than the RDA for persons in this age group. 
This is definitely higher than the mean caloric intake consumed by 
the women (1388~304) in the study by Justice et~· (1974). The 
difference cannot be attributed to differences in the ages of the 
nursing home residents or sex differences in the two studies. In 
Justice 1 s study there were 23 patients · 63-84 years of age and 21 aged 
85-93 compared to 52 patients aged 63-84 and 43 aged 85-96 in this 
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study. There was also about the same ratio of men to women (12 men 
and 32 women) in comparison to the 22 men and 73 women in our study. 
The difference in caloric intake cannot -be attributed to an urban 
versus rural population either, because in both studies the nursing 
homes were in small towns. 
It was not possible to compare the height and weight of the 
subjects in the two studies to determine if one groups average heights 
and weights were lower than the other, because Justice et al. did 
not include this data in their study. 
The percent of fat, protein and carbohydrate in the diet was also 
, 
comparable between the two studies. The men ih the study by Justice et .!l_. 
consumed diets containing 35 percent fat, 49 percent carbohydrate, and 
16 percent protein while in our study the men consumed diets containing 
34 percent fat, 50 percent carbohydrate and 16 percent protein. The 
women in the study by Justice et .!l_. consumed diets containing 36 percent 
fat, 49 percent carbohydrate and 15 percent protein compared to 33 
percent fat, 52 percent carbohydrate and 15 percent protein for our 
women patients. 
Fifty percent of the subjects in the study by Justice and co-workers 
were consuming diets which contained less than the RDA for fron. One-
fourth of the patients consumed diets which were below the RDAs for 
riboflavin and vitamin A. In our study only 14 percent of the women 
and none of the men were consuming diets which contained less than 
the RDA for iron. The nursing home routinely served several times 
during the week farina-type cereal which is fortified with iron. Only 
5 and l percent of the men and women, respectively, in our study were 
consuming diets containing less than the RDA for vitamin A. The vitamin A 
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content of the basic diet fed the Logan nursing home residents contained 
7785 I.U. The Logan nursing home residents therefore had available 
and consumed sources of vitamin A or its precursor in the diet. Interest-
ingly 52 and 41 percent of the men and women, respectively, were consuming 
diets containing less than the RDA for thiamin. In Justice and co-workers' 
study one-third of the patients were consuming diets containing less 
than the RDA for thiamin. In addition in our study one-third of the 
patients were conaming diets which contained less than the RDAs for 
calcium compared to the 43 percent below the RDA reported by Justice 
et~- and 95 percent were consuming diets containing less than the 
standard for crude fiber. Justice did not report crude fiber intake 
for her subjects. Because of the high protein consumption niacin 
intake (low for one-third of our patients) would not be a problem 
because of the availability of tryptophan from the excess protein intake. 
The only other study using a weighed method for several consecutive 
days was a study by Tucker et tl· published in 1958. Because of great 
variation in the way the data was recorded it would be hard to cite any 
comparisons. This study did indicate as ours did however, that the men 
consumed more kilocalories than the women. It also indicated that half 
the subjects consumed less than 90 percent of the RDA (1953) for iron, 
niacin, and ascorbic acid. We did not find that vitamin C intake was 
low in our subjects. 
In a 1977 study of vitamin status in older women by Harrf1 and 
Cervone, the caloric intake of the 70 women subjects was similar to 
that of the Justice et tl· study of 13452:_37 kilocalories. It was also 
reported that the mean intake of thiamin was 72 percent of the RDA 
and the mean intake of riboflavin was 77 percent of the RDA. This 
study indicated that the mean intakes of ascorbic acid and vitamin A 
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were above the ROAs for women in this age group. The above mentioned 
were the only nutrients for which consumption was reported. Part of 
the subjects in this study (24) lived in private homes, 46 were patients 
in a nursing home. Activity was classified as either ambulatory or 
chairbound. Dietary intake was weighed for only three consecutive days. 
None of the studies have reported any data concerning heights, 
weights, skinfold measurement or body mass index as a means of determin-
ing if there was a correlation between these indices and caloric intakes. 
One study (Justice et~- 1974) did state that some of the subjects 
were obese but did not indicate how obesity was determined. 
Although somedifficultywas encountered in obtaining the tricept 
skinfold measurement on the elderly patients because some were bedridden, 
some had difficulty following the simple instructions, and in some of 
the patients it was hard to separate the muscle from fat; the correla-
tion between Body Mass Index and tricepts skinfold indicates a relatively 
valid measurement of this parameter for this group of subjects. 
Even though the nursing home residents in our study were consuming 
diets which were adequate in iron, (none were consuming less than 70 
percent of the allowance), 21 percent had hemoglobin values which fell 
below the normal range. Physiologi'cal aberration concomitant with age 
such as achlorphydria may have decreased iron availability and absorption. 
Although 66 percent of the nursing home residents had serum albumin 
levels which fell below the lower standard range, all but one women 
resident were consuming 100 percent of the protein ROA in their diets. 
Since the dietary protein intake was adequate, the low biochemical values 
may be the result of some pathological problem in the aged but not 
from inadequate dietary intake. 
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An attempt was made to determine the amount of salt (sodium 
chloride) added to their food by each person not on a sodium restricted 
diet. Each subjects' salt shaker was labeled with their name and was 
put by their place at the table or on their tray each meal. A random 
sample of the shakers had been weighed at the beginning of the study. 
At the end of the study the shakers were all weighed. Because of the great 
variability in ending weights compared to beginning weights and because 
of spillage and possible use of the shaker by other patients it was 
determined that this would not be a valid indication of the amount of 
salt added to each subjects' foods so this information was- not included 
in the nutrient intakes of the patients. 
Because potassium mean intakes of all patients were below the 
standard of 5000 mg it is possible that this standard is too high since 
serum potassium levels of all patients were within normal limits. 
Average serum potassium levels were 4.4±_.5 mEq/1 with the normal range 
being 3.5 to 5.0 mEq/1. It has been pointed out however by Judge and 
Cowan (1971) that serum potassium levels bear little relation to the 
potassium status of an individual since considerable depletion of whole 
body potassium can occur with a normal serum level, with homeostatic 
migration of potassium from the intracellular compartment to the 
extracellular space. This 1971 study of dietary potassium intake with 
grip strength in elderly people by Judge and Cowan suggests that dietary 
deficiency of potassium could cause muscle weakness and that it may no 
longer be correct to look on failing strength as an exclusively 
physiological component of the aging process. This study suggests 
that the minimal satisfactory dietary intake of potassium per day is 
60 mEq or 2340 mg which is very close to the average mean potassium 
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intake of the subjects fn the study reported here. The male patients 
were consuming 2706,::527 mg and the female patients 2305+409 mg. 
Serum blood values and their relationship to dietary intake are 
being discussed in more detail in a paper being prepared by Barbara 
Day, my co-worker in collecting the data for this project. 
The reason that the caloric intake in this study was higher than 
studies previously reported is not readily apparent. Perhaps patients 
in this study were a unique group with good appetites, enjoying better 
than average health who kept busy with many activities. The activities 
director at the facility planned many unique activities and used many 
techniques in getting large numbers of residents involved. Perhaps 
as suggested by Debry et~- that elderly rural populations are more 
active and therefore consume more calories could be a contributing 
factor. Whether or not increased activity resulted in a consumption 
of more calories could only be determined if more studies are done 
using the methods in this study. 
Another reason for the high caloric intake compared to other 
studies could be the low incidence of cigarette users. Although none 
of the other studies indicated the number of subjects who smoked 
cigarettes, it would be a safe assumption that it would be a higher 
percentage in those studies because of the low cigarette usage in the 
geographical area of the study reported here. 
It may also be suggested that since a large number of the subjects 
in this study were not:ambulatory that rather than an actual increase 
in consumption over other elderly that perhaps more careful analysis 
resulted in a more complete record of intakes. 
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APPENDIX A 
Menu Items and Amounts Served Basic Meal 
Sunday 
Breakfast 
Orange juice 
Oatmeal 
2% milk 
Sugar 
Medium egg 
Bacon 
Buttered toast 
Lunch 
Creamed chicken 
Sweet potato 
Buttered green peas 
Applesauce 
Hot rolls 
Butter 
Ice cream 
Supper 
Vegetable soup 
Crackers 
Tuna sandwich 
Pickle 
Peaches 
Cookies 
Gram Weight 
120 
150 
102 
4 
50 
6 
44 
110 
62 
56 
44 
54 
8 
94 
180 
5 
72 
24 
84 
30 
56 
Breakfast 
Cranapple juice 
Wheat hearts 
2% milk 
Sugar 
Boiled egg 
Buttered toast 
Lunch 
APPENDIX A 
Monday 
Macaroni and cheese with chipped beef 
Sliced green beans 
Tossed salad with dressing 
Bread and butter 
Blushing clings 
Supper 
Potato chowder 
Sliced spam 
Carrot salad 
Jel 1 o 
Raisin cookie 
Bread and butter 
Crackers 
Gram Weight 
150 
122 
102 
4 
50 
44 
75 
60 
25 
27 
132 
200 
30 
67 
120 
37 
27 
5 
57 
Breakfast 
Pineapple juice 
A 11-0-Wheat 
2% milk 
Sugar 
Poached egg 
Buttered toast 
Lunch 
Chicken rice casserole 
Carrot circles 
Yum-yum salad 
Oatmeal muffin 
Honey 
Butter 
Supper 
Link sausages 
Waffles with syrup 
Pink applesauce 
Chocolate sundae 
Boston cookie 
APPENDIX A 
Tuesday 
Gram Weight 
160 
121 
102 
4 
50 
44 
l 05 
69 
122 
37 
9 
5 
46 
95 
32 
120 
30 
58 
Breakfast 
Grapefruit sections 
Oatmeal 
Hotcakes with syrup 
2% milk 
Sugar 
Lunch 
Roast beef with gravy 
Whipped potato with gravy 
Buttered cabbage 
Tomato juice 
Bread and butter 
Cherry tarts 
Supper 
Spaghetti 
Meat balls 
Buttered peas and carrots 
Tossed salad with dressing 
Apricots 
Peanut butter cookies 
Bread and butter 
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Wednesday 
Gram Weight 
60 
120 
135 
102 
4 
51 
90 
64 
150 
27 
101 
140 
60 
60 
46 
84 
36 
27 
59 
Breakfast 
Peach nectar 
Ma lt-0-Mea l 
French toast with jam 
Bacon 
2% milk 
Sugar 
Lunch 
Veal sea 11 opi ni 
Buttered parsnips 
Creamed peas 
Garden salad 
Bread and butter 
Sherbet 
Supper 
Homemade vegetable beef soup 
Crackers 
Ham sandwich 
Pear crisp 
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Thursday 
Gram Weight 
150 
150 
80 
6 
102 
4 
56 
68 
60 
30 
27 
100 
218 
5 
75 
90 
60 
Breakfast 
Prunes 
Al1-0-Wheat 
Scrambled egg 
Toast with butter 
Bacon 
2% milk 
Sugar 
Lunch 
Salmon loaf 
Spanish rice 
Buttered broccoli 
Citrus sa1ad 
Bread and butter 
Chocolate chip cake 
Supper 
Beef biscuit ro11 with gravy 
French fried potatoes 
Tossed sa1ad with dressing 
Peaches 
Sweet ro11 
Bread and butter 
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Friday 
Gram Wei'ght 
50 
1 51 
76 
44 
6 
l 02 
4 
75 
70 
70 
114 
28 
67 
104 
70 
50 
78 
75 
28 
61 
Breakfast 
Pear Nectar 
Wheat hearts 
2% milk 
Sugar 
Poached egg 
Buttered toast 
Lunch 
Salisbury steak 
Creamed potato 
Buttered mixed vegetables 
Cabbage slaw 
Bread and butter 
Tapicoa pudding 
Supper 
Chicken vegetable soup 
Crackers 
Corned beef sandwich 
Potato salad 
Cherries 
Banana bread 
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Saturday 
Gram Wefght 
150 
144 
102 
4 
50 
44 
44 
75 
52 
42 
27 
l 00 
184 
5 
60 
51 
70 
35 
62 
63 
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Male Patients Skinfold, Amublation, Body Mass 
Index ( BMI) and Kilocalories 
Patient Kcal Height cm Weight Kg BMI Skinfold Ambulation 
1763 155 44 18 22 2 
2 1612 173 68 23 2 
3 1879 163 69 26* 25 2 
10 2067 175 55 18 21 l 
11 2185 178 65 21 24 2 
12 1725 166 47 17 20 
17 2431 183 82 25* 28 
23 2417 173 63 21 22 2 
30 2227 183 83 25* 26 
32 2235 163 63 24 26 
33 2312 165 77 28* 28 2 
34 2607 163 72 27* 23 l 
41 2212 166 61 22 24 
43 1846 166 67 24 25 
45 2299 183 76 23 26 
50 2184 183 l 04 31** 29 
68 2035 173 53 18 3 
70 3043 185 90 26* 26 l 
73 2290 155 80 33** 31 
77 2030 162 66 25* 25 2 
84 2479 162 70 27* 25 2 
93 1794 166 51 18 26 2 
22 Patients Obese** Overweight* 
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APPENDIX c
Female Patients Skinfold, Ambulation, Body Mass 
Index (BMI) and Kilocalories 
Patient Kcal Height cm Weight kg BMI Ski nfo 1 d Ambulation 
4 1440 148 57 26* 23 3 
5 1712 148 43 20 18 3 
6 1853 148 55 25* 23 1 
7 1737 160 51 21 22 3 
8 1488 166 48 18 21 1 
9 1843 157 66 27* 22 1 
13 1944 160 69 27* 22 1 
14 1510 160 54 21 3 
1 5 2278 157 49 20 21 
16 1949 150 41 18 19 2 
18 1572 157 50 20 22 
19 1546 157 41 17 22 
20 2273 160 52 20 23 2 
21 2237 170 64 22 20 2 
22 1563 166 77 28* 28 3 
24 2090 160 47 18 19 
25 1905 142 56 28* 24 
26 1840 157 46 18 18 2 
27 1221 148 40 18 17 2 
28 1612 162 47 18 21 1 
29 1930 152 39 16. 9 1.9 
31 1952 166 89 32** 24 3 
35 2196 160 71 28* 24 1 
36 2122 155 50 21 19 1 
37 2176 157 68 27* 25 
38 2046 148 53 24 25 
39 1663 152 38 16 3 
40 1877 155 59 24 24 1 
42 2013 150 69 31 ** 25 1 
44 1748 160 62 24 24 1 
APPENDIX C 
(continued) 
Patient Kcal Height cm Weight _kg BM! Skinfold Ambulation 
46 2162 155 47 20 22 1 
47 1931 165 47 26* 23 
48 1769 157 51 21 22 1 
49 1878 152 76 33** 33 1 
51 1982 155 57 24 22 
52 1749 148 41 19 22 3 
53 1953 155 54 22 20 2 
54 2046 160 95 37** 32 1 
55 1805 140 47 24 19 1 
56 2061 167 72 26* 24 
57 1592 173 61 21 21 2 
58 1745 173 56 19 21 2 
59 1841 155 52 22 25 
60 2037 157 67 27* 27 2 
61 1543 160 49 19 20 2 
62 2025 167 50 18 18 
63 2128 162 60 23 24 
64 1964 1 52 61 26* 24 2 
65 1603 152 59 26* 25 3 
66 1621 175 63 21 22 
67 1741 150 82 36** 21 1 
69 1305 152 39 17 19 1 
71 1653 152 65 28* 26 3 
72 2208 160 61 24 22 1 
74 1709 160 51 20 2 
75 2105 167 55 20 17 
76 1604 160 65 25* 20 3 
78 1646 150 68 30** 26 l 
79 2156 162 60 23 23 
80 2010 165 79 29** 31 2 
81 1972 162 70 27* 25 3 
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(continued) 
Patient Kcal Height cm Weight kg BMI Skinfold Ambulation 
82 2413 152 88 38** 31 2 
83 2166 152 69 30** 24 1 
85 1927 160 89 35** 21 
86 2098 162 61 23 28 3 
87 171 5 160 49 19 22 2 
88 2223 144 66 32** 27 1 
89 2003 162 50 19 22 
90 2833 150 74 33** 26 3 
91 1621 165 45 16 21 1 
92 1957 152 49 21 20 2 
94 1770 157 73 30** 26 2 
95 2238 148 54 25* 23 3 
Total 73 Obese** Overweight* 
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NAME Room No. 
-----------------
-----
PLEASE RECORD ALL FOOD EATEN IN ADDITION TO REGULAR MEALS SERVED 
DATE TIME FOOD AMOUNT RECORDED BY 
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APPENDIX E 
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APPENDIX t 
Patient 1 s Name ______________ Age Sex __ _ 
Diet--------- Beginning Weight ____ Ending Weight __ _ 
Laboratory Data (serum values) 
Total Protein Albumin Hemoglobin Hematocrit 
--- --- --
Calcium Sodium Potassium Glucose Cholesterol 
--- --- ---
Vitamin Supplements: Brand name and amounts 
Activity Level 
Ambulatory 
Wheelchair 
Wa 1k to D.R. 
Yes No 
Yes No 
All meals One Meal 
Additional Activity 
Programs/hobbies 
Leave facility 
Other activity 
Physical Therapy 
No. times per day 
Tolerance to milk 
Allergic 
Dislike but drink occasionally 
Dislike - drink never 
Doesn1 t agree with me 
Two Meals 
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'Date 
ent 1 
!S 2 
3 
4 
5 
6 
7 
8 
9 
10 
~-- ~ --++--+--+--+-+-+-+-l-----l--!-----H--+-3-+-+--+--+--+-+-+-H-+--1---1-+-+--l--+-+--+---ll---+--+---+--+-+-+---l-----l--+---+ 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
75 
APPENDIX G 
APPEND! X G 
Serum Blood Values of Nursing Home Residents (Men) 
Pt. Lymph Hb Ht Glu K Na ALK Phos SGOT Uric Acid Chol !no Phos Cal Alb T.P. 
# Age Diet Ht. Wt. Skinfold Milk Amb. % gm % % mg % Meq/1 Meq/l mU/ml mU/ml mg % mg % mg % mg % gm % gm % 
l 93 l 61 97 21 l 2 35 13.0 38.6 87 45 143 74 12 56 244 33 82 3. l 6 .2 
2 74 4 68 157 0 2 15.2 46.6 142 43 142 350 22 39 235 34 89 3.7 6.8 
3 94 2 64 151 25 0 2 47 9.7 27. 1 92 36 138 120 10 69 170 31 103 3.4 6.0 10 84 3 69 122 21 0 l 38 12.9 3. 7. 72 52 139 85 10 27 126 33 89 3.4 6.9 
11 65 l 70 143 24 0 2 31 13.3 37.9 87 45 137 95 6 54 215 40 85 3.4 I). 5 
12 76 3 66 103 20 0 l 24 13.5 33.9 97 40 140 72 11 80 229 34 88 3.3 6.1 17 76 l 72 180 28 0 l 37 13. 2 37.6 99 43 139 92 13 72 251 28 82 3.0 5.4 
23 71 2 68 139 22 0 2 20 14. l 40. l 78 49 140 118 29 56 180 35 83 3.4 6. l 
30 67 l 72 182 26 0 l 28 14.2 39.6 87 44 139 50 0 67 198 31 89 3.4 5.7 
32 74 l 64 139 26 0 l 34 14.4 40.2 95 54 139 89 10 51 237 29 86 3.6 6.6 
33 88 l 65 170 28 0 2 18 9 . 7 27. 9 102 46 139 102 12 47 146 32 77 2.9 5.3 34 85 l 64 158 23 0 l 16.4 49.9 105 47 144 95 30 81 140 28 89 3.5 8.0 
41 75 l 66 l 35 24 l l 50 14.7 40.8 87 51 136 64 15 46 168 26 80 3 . 3 6.0 
43 90 l 66 147 25 0 l 
45 90 l 72 168 26 0 l 14 12. l 35.6 79 53 136 63 32 89 84 42 83 3.4 5. 5 
50 79 4 72 228 29 0 l 28 18. l 49.3 134 36 139 81 311 78 137 27 85 3.4 5.6 
68 90 l 68 116 0 3 25 12. 7 35.8 158 45 140 360 25 68 230 25 83 3.2 6. 7 
70 86 l 73 199 26 0 l 29 12.3 36.0 82 44 140 64 108 81 166 35 86 3 .4 6.0 
73 73 4 61 176 31 0 l 34 17 .9 49. l 133 34 138 57 59 99 267 34 91 3.4 6 . 3 
77 65 l 64 146 25 0 2 31 12 .4 35.0 81 43 139 69 11 48 226 35 90 3.6 6.4 
84 75 l 64 155 25 0 2 29 14.9 41 .8 97 40 136 48 9 86 269 35 89 3 .3 6.9 
93 79 3 66 111 26 0 2 37 13.2 36. 3 152 46 135 76 51 60 125 28 90 3 . l 6.2 
77 
APPENDIX H 
APPEtlDI X H 
Serum Blood Values of Nursing Home Residents (Women) 
Pt. Lymph Hb Ht Glu K Na ALK Phos SGOT Uric Acid Chol !no Phos Cal Alb T. p . # Age Diet Ht. l~t. Skinfold Milk Amb. % gm % % mg % Meq/l Meq/1 mU/ml mU/ml mg % mg % mg % mg % gm % gm % 
4 83 l 58 126 23 0 3 24 16.0 43.6 108 33 140 81 17 49 180 31 79 2. 7 5.7 5 96 2 58 94 18 l 3 36 10.9 31. 5 80 47 136 48 60 67 285 36 87 3.4 7.2 6 69 4 58 121 23 0 l 41 15.8 43.0 278 42 133 103 8 41 385 30 86 3.9 6.5 7 89 l 63 112 22 l 3 l 3.9 38.5 95 45 143 65 25 62 270 31 88 3 .8 6.6 8 85 2 66 106 21 0 l 32 12.5 35.6 103 49 141 7l 15 61 235 30 92 3 .6 6.5 9 76 l 62 144 22 0 l 15. 2 43 .4 175 39 134 90 12 58 240 28 90 4 . l 7.5 13 76 4 63 151 29 0 2 29 13.9 38.9 287 43 137 84 0 54 245 32 88 3.3 6. l 14 7l l 63 118 0 3 27 l l. l 30.7 86 50 127 108 0 60 163 40 82 3.0 6.0 15 60 4 62 108 21 0 l 34 10. l 28.4 82 53 139 43 14 52 304 50 85 2.3 5.5 16 86 3 59 89 19 0 2 22 12.0 35.4 94 52 134 75 2 57 273 36 85 3.2 6.1 18 71 2 62 110 22 0 l 21 14.8 41.6 98 43 144 62 21 42 266 30 88 3.7 6 .4 19 86 2 62 90 22 0 l 25 13.6 33.3 93 47 139 73 20 78 223 30 89 3.8 6 .9 20 83 l 63 115 23 0 2 39 l l. 5 32.3 l 04 50 139 88 15 55 261 38 93 3.5 5.8 21 90 2 67 141 20 0 2 29 13.6 33.4 95 45 141 48 ll 95 161 33 86 3.2 7. l 22 76 3 66 170 28 l 3 
23 7l 2 68 l 39 22 0 2 20 14. l 40. l 78 49 140 118 29 56 180 35 83 3.4 6 . 1 24 84 l 63 103 19 0 l 36 14.2 39.3 97 41 131 59 23 35 283 32 97 4 . 1 7.4 25 87 l 56 124 24 l l 39 13.7 39. 2 87 46 139 86 233 84 211 39 91 3 .4 6.1 26 76 2 62 100 18 0 2 49 13 .9 39.l 84 41 138 95 15 42 185 37 86 3.3 5.7 27 88 3 58 88 17 l 2 17 13.6 39.4 92 48 135 77 22 73 194 26 87 2.6 6.4 28 81 l 64 104 21 0 l 16. 7 43.6 91 46 141 69 8 61 210 42 87 3.2 6.5 29 92 4 64 131 24 0 3 27 14.8 39.9 79 41 137 53 8 54 171 29 94 3. l 6.2 31 82 l 66 195 27 l l 26 13. l 36.9 118 37 137 31 5 49 270 40 91 3.6 7 .0 35 76 4 63 156 24 0 l 30 10.9 31.0 130 34 138 96 3 88 142 46 79 3.3 6.0 36 88 2 61 109 19 0 l 27 13.2 37 .8 91 49 139 58 19 51 252 33 93 3.4 6.4 37 74 3 62 149 25 0 l 38 12.2 34. l 91 46 l 33 89 21 63 252 31 93 3.7 6 .6 38 88 l 58 116 25 l l 23 10.8 31.8 79 49 141 63 7 56 172 43 85 3.1 6.J 39 92 1 60 83 0 3 26 12 .6 35.4 91 47 138 58 ll 46 180 34 85 3.2 5.9 40 90 l 61 129 24 0 l 33 15.2 43.3 88 46 137 81 10 23 241 44 90 3.2 6.4 42 88 l 59 151 25 0 l 14.5 41.8 90 43 146 75 15 54 200 41 85 3.4 6.6 44 83 2 63 136 24 0 l 24 l 3.2 37 .3 93 44 139 144 20 83 175 33 86 3.3 5.9 46 86 3 62 104 22 0 l 32 13.2 37.2 91 51 137 89 16 48 187 34 86 3 .6 6.3 47 71 4 65 155 23 0 l 43 15.9 42.9 169 36 136 210 250 86 161 37 91 3 .3 6 .8 48 77 l 62 113 22 l l 19 13. l 37.2 91 49 137 58 311 99 194 38 90 3 .4 6.4 49 85 l 60 168 33 0 l 
51 80 4 61 125 22 l l 38 15.6 . 44.4 110 43 140 162 16 54 218 32 89 4. 2 7. 5 52 93 3 60 89 22 0 3 45 13.2 36.6 87 42 141 40 12 47 200 34 90 3 .3 5.6 53 79 l 61 118 20 l 2 55 13.5 38.5 82 50 138 61 23 46 232 39 92 3.7 6.8 
APPEND! X H 
(continued) 
Pt. Lymph Hb Ht Gl u K Na ALK Phos SGDT Uric Acid Chol I no Phos Cal Alb T. p . # Age Diet Ht. Wt. Skin fold 11i l k Amb. % gm % % mg % Meq/l t1eq/l mU/ml mU/ml mg % mg % mg % mg % gm % gm 'Z 
54 85 3 63 209 32 0 l 34 15. l 43. 9 86 42 ' 139 65 15 47 191 29 92 3.4 5 .8 57 83 4 68 135 21 l 2 29 17.2 47 .8 371 44 135 90 8 97 244 33 88 3.3 7.2 58 73 4 68 123 21 0 2 20 l l. 3 32. 0 81 57 136 52 9 34 202 41 85 3.4 6.4 59 80 l 61 143 25 l l 28 12.6 36.0 99 44 131 130 290 65 108 36 81 2 .8 5. 8 60 92 2 62 148 27 0 2 42 12.3 34 .9 114 55 139 107 13 82 318 49 88 3.4 5.3 61 87 3 63 l 07 20 0 2 29 12. 7 36.2 85 38 140 64 9 55 195 35 88 3.3 5.9 62 77 l 66 109 18 0 l 14. 3 44. 2 95 35 140 55 12 76 215 37 91 3.6 7. l 63 73 l 64 132 24 0 l 
64 75 l 60 134 24 0 2 32 11. 5 33. 5 75 46 138 90 9 61 289 35 90 3. l 6 . 1 65 91 3 60 130 25 0 3 30 15. l 42.8 90 42 139 80 15 87 243 32 100 3.3 6.7 66 80 l 69 139 22 0 l 41 14.5 39.9 106 46 -138 107 15 50 243 34 91 3.7 6.fl 67 85 4 59 180 21 0 l 15. 5 43.8 100 43 145 90 20 35 240 38 86 3.5 6.4 69 87 l 60 86 19 0 l 37 14.8 43.5 76 52 139 148 15 54 125 37 89 3.2 5.9 71 86 l 60 143 26 0 3 11 .8 34. l 90 33 135 95 15 71 300 32 85 3.3 6.0 72 87 l 63 135 22 0 l 25 14.8 41. 2 114 37 137 81 12 57 197 33 85 3.4 6.0 74 92 l 63 113 0 2 42 l l.6 32.9 90 56 128 76 16 42 161 41 85 3.3 5.4 75 79 3 66 120 17 0 l 38 13.4 37.6 83 36 136 84 11 68 273 33 93 4.0 7.4 76 61 l 63 143 20 0 3 21 14.7 41.8 110 40 136 100 23 67 95 31 88 3.9 6.6 78 81 l 59 149 26 l l 42 14.2 39.7 186 46 139 77 8 50 232 35 82 3.3 5.8 79 87 l 64 132 23 0 l 45 14.4 41. 7 90 38 142 67 15 80 174 40 92 3.9 6.8 80 91 l 65 174 31 l 2 l 0. 2 31. 9 100 42 146 65 5 84 165 3 87 3.0 5.9 81 77 3 64 154 25 0 3 13.4 39.0 80 45 139 110 15 85 160 35 85 3.7 6.9 82 86 l 60 193 31 0 2 25 13.2 37.2 90 47 138 88 14 43 179 32 102 3.0 6.5 J 3 87 3 60 151 24 l l 40 12.9 37. 3 80 44 140 54 91 64 164 39 84 3.4 5.9 85 81 3 63 195 27 l l 52 13. 3 39.5 84 41 138 76 14 78 229 38 85 3.5 6 .0 86 69 4 64 135 28 0 3 47 16.0 44.4 100 39 138 60 12 48 299 35 93 4 .3 7.6 87 87 l 63 108 22 0 2 36 15.5 44. 2 92 45 139 44 . 16 57 216 38 93 3.5 6.4 88 86 l 57 144 27 0 l 
89 69 l 64 l 07 22 0 l 21 7.9 26. l 88 47 136 272 30 64 170 37 93 2.3 7. l 90 77 3 59 162 26 0 3 28 13. 3 38. l 98 35 139 175 4 67 207 45 90 3.4 6 . 5 91 84 l 65 98 21 0 l 28 13.2 37.9 98 47 135 l 07 15 46 171 34 89 3.2 6.3 92 89 l 60 108 20 l 2 53 11. 6 34.5 89 44 141 151 19 80 220 36 82 3.3 6.4 94 72 2 62 160 25 0 2 14. l 1\().5 95 48 146 90 10 55 295 86 3.5 6. 3 
80 
APPENDIX I 
APPENDIX I 
Nutrient Intakes of Nursing Home Residents (Women) 
Vita- Vi ta- Thia- Ribo- Nia- Cal- Phos- Potas- So- Fi- Pro- Carbo- Oleic L inol. Sa tu rat- Chol es-Pt. Energy min A min C min flavin cin Iron cium phorus sium dium ber tein hydrate Fat Acid Acid ed F.A. terol No. (kcal) ( l.U.) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (g) (g) (g) (g) (g) (g) (g) (mg) 
4 1440 15154 230 10. 7 l l. 5 110.8 23.2 575 990 2956 1781 2.4 62.0 189 49.4 21. l 4.8 18.5 415 5 1712 6955 56 0.9 l. 3 13.0 17 .8 626 995 2131 2357 2.8 61. 3 233 59.8 24. 3 7.3 20.8 413 6 1853 8027 122 l. l l. 9 l l. 9 13.3 960 1193 2595 2418 3.9 69.9 243 68. 0 27.4 9.5 22.6 439 7 1737 26291 470 20.9 21.3 113.0 12. 7 654 1018 1921 2386 3. l 61. 5 235 61. 9 25.2 6.6 22.6 453 8 1488 4954 111 a.a l. 3 10.5 121. 2 709 971 1672 2076 2.0 56.3 201 50.8 20.5 5.6 18.9 383 9 1843 6498 50 l.O 1. 8 l l. 7 lo. 2 921 1163 2227 2316 2.7 68.5 240 68.0 28.0 8.8 23.5 430 13 1944 6839 38 l.O 2.0 14. l 13. l 1036 1264 2473 2626 2.9 76.3 243 74.2 31. 6 9.1 27.3 273 14 1510 7096 50 0.8 l. 5 l 0. 3 10. l 751 989 2049 1946 2.8 60. l 182 61.8 25.9 8.8 20.9 440 15 2278 9050 51 l. 2 2.6 15.4 15.6 1376 1640 3109 3612 3.5 93.7 276 89.0 36.6 10.8 31.0 494 16 1949 6165 55 l. 0 2.0 13. l 13. l 1079 1312 2406 2559 2.7 75 .8 253 70.7 29.2 8.4 25.6 389 18 1572 4751 50 0.8 l. 3 10. 5 9.1 676 937 1794 1968 2.4 55.9 213 55.7 22.3 6.7 20.8 337 19 1546 16164 252 10.8 11. 3 109.8 21. 9 625 851 1702 2016 2.4 50. l 221 51.8 21. 5 6.9 17 .6 331 20 2273 6265 58 l. 2 2. l 14.6 15.0 3312 2459 2536 2734 2.7 82.4 297 84.3 35.3 9.7 32.4 538 21 2237 6612 55 l.O 2. l 13. 2 12 .4 1207 1433 2616 2491 2.5 80.2 295 83.0 35. l 8.6 32.4 487 22 1563 6358 59 0.8 l. 2 12.5 12.2 601 914 1930 2022 2.8 61.0 198 59.0 24.5 6.5 21. 9 310 24 2090 7079 61 l. l 2. l 14.6 14.0 1042 1287 2595 2602 3.2 78.5 268 79. l 32.4 10.0 23.8 323 25 1905 7031 81 l. l l. 3 14.4 11. 6 560 953 2001 2581 2.9 67.4 237 76.9 31. 7 11. 0 26.4 376 26 1840 15896 350 12.8 13.5 214 26.6 707 1074 2266 2235 2.8 71.4 239 65.8 26.8 8 .0 23.8 378 27 1221 3756 267 0.8 0.9 l l.8 8.0 360 596 1170 1696 2.0 40.4 164 45.8 18.6 7. 7 14.3 226 28 l 612 6187 37 0.9 l.4 13. 5 12 .4 733 1069 2038 2346 2.5 68.8 196 61. 2 25. l 6.9 21. 9 322 29 1930 7068 60 l. l l. 6 13.6 11. 5 768 1093 3227 2563 4.0 66.2 274 65.7 27. l 8.9 23.0 402 31 1952 7644 90 l.O l. 5 13.8 l l. 5 649 l 017 2217 2346 2.9 71. l 225 85.4 34 .8 11 .4 31. 2 537 35 2196 13181 164 6.2 7. l 30.6 153. 3 1046 1428 2767 2768 4.0 84.2 269 86.8 34 .8 10.7 28.4 479 36 2122 7699 127 l. l 2.0 22.8 216.8 1020 1945 2883 261 l 7.8 80.9 296 81. l 32.7 8.2 32.6 527 37 2176 7704 72 l. l l. 9 14.8 15. 0 967 1305 2588 2758 3.3 78.0 295 76. 9 31. 3 9.8 27.5 500 38 2046 7176 108 l. 2 l. 7 15. 2 15.4 811 1208 2514 2752 3.8 74.7 266 76.7 31. 2 10.5 26.2 478 
00 
Vita- Vita- Thia- Ribo- Nia-
Pt. Energy min A min C min flavi n cin Iron 
No. (kcal) ( I. u.) (mg) (mg) (mg) (mg) (mg) 
39 1663 4953 80 10. 0 1. 6 9.4 71. 7 
40 1877 4746 63 l. l 2.4 10.6 12.6 
42 2013 6949 33 1. 1 1.8 164. 9 15.3 44 1748 4644 130 0.9 l. 7 11.3 13.0 46 2162 7204 78 1. 2 2.4 14. 1 14.2 47 1931 10224 928 17. 1 13.0 121. 6 46.3 48 1769 6391 32 10.0 1. 2 13.8 10.6 
49 1878 17044 251 11. 0 12.3 62.2 13 . 1 
51 · 1982 5740 104 1. 2 1. 7 13.6 14.0 52 1749 5072 52 0.8 1. 7 13.4 12. 0 53 1953 6970 47 1. 1 1. 6 21. 6 15.4 54 2046 11830 108 4.6 4. 1 26.5 15.4 55 1805 6971 47 10.0 1. 9 12 .1 12.0 56 2061 6555 52 1.4 2.4 13.9 14. 1 57 1592 7365 67 0. 9 1. 3 9.9 9.0 58 · 1745 5848 2065 1. 7 2. 1 22.4 9.2 59 1841 7096 73 0.9 1.4 l l. l 13. 2 
60 2037 6745 48 1. 1 2.0 14.5 14.3 
61 1544 5484 38 0.8 1.4 10. 2 11.4 
62 2025 6583 314 1. 2 2.2 22.5 16.5 
63 2128 17946 378 21. 2 12. 1 115. 3 14.4 64 1964 6713 93 1.2 1. 7 16. 3 11. 2 65 1603 4754 34 0.8 1. 6 10.6 49.2 66 1621 10043 92 3.9 3.9 19.0 112.8 67 1741 7576 53 0.9 1. 9 12.9 14.4 69 1305 4936 47 0.7 1.2 10. 7 9.8 
71 1653 8867 178 2.4 3.1 30.1 8.7 72 2208 7452 65 1. 2 2.4 14.4 14. 5 74 1709 5569 39 0.9 1. 5 12.8 13.0 
APPENDIX I 
(contin ued) 
Cal- Phos- Potas- So- Fi - Pro-
cium phorus sium dium ber tein 
(mg) (mg) (mg) (mg) (g) (g) 
841 1085 2057 2145 2.7 61. 5 
1427 1462 2727 2629 2.4 71. 2 
899 1269 2242 2845 2.8 77 .9 
868 1157 2017 2343 1. 9 71. 7 
1292 1547 2843 2821 3.3 87.2 
1312 1083 2445 2539 3.6 71. 6 
547 922 1790 2653 2.6 64 .4 
1288 1475 600 2471 2.7 80.5 
690 1025 2432 2597 3.2 66.3 
747 1042 2165 2451 2.9 71. 3 
768 1584 2402 2632 6.3 74 .2 
727 1129 2186 2800 3.1 73.0 
1068 1284 2417 2427 2.7 73.6 
1338 1607 2625 3260 3.1 83.2 
575 840 1763 2300 3.0 55.6 
977 1158 2328 2068 2.8 68.5 
588 959 1991 2147 2.9 63.4 
1130 1407 2553 2781 2.9 81. 5 
722 889 1676 2019 1. 9 51. 6 
1751 1941 2982 2736 7.0 85.9 
1098 1441 2719 2917 3.3 85.5 
824 1143 2347 2467 3.7 70.4 
875 1052 600 1941 1. 7 60.0 
1123 1190 2205 2444 2.2 56.4 
968 1255 2460 2249 3.5 77.1 
616 890 1782 1864 2.4 54.7 
810 968 2146 2125 3.8 53 .o 
1321 1569 2985 2938 3.43 87.5 
781 lll6 2047 2419 2.7 68.6 
Carbo- Oleic 
hydrate Fat Acid 
(g) (g) (g) 
212 64 .0 27. 3 
262 61. 6 26.8 
249 77 .9 32.7 
198 73.7 31. 7 
272 81. 9 34 .4 
244 76.0 30.8 
225 67.5 27 .6 
231 70.0 29 .1 
260 75.5 30.3 
219 67.2 26.0 
273 71. 9 29.4 
282 70.1 29.1 
224 68.7 28.4 
274 71. 1 28.6 
200 63.3 26 .1 
221 64. 7 27.4 
238 71. 5 29.4 
258 76.0 31. 9 
213 54 .6 22.3 
274 75.0 31. 5 
270 78.6 32.5 
265 70.6 28.5 
214 55.7 23.4 
242 43.4 19.5 
201 70. l 28.3 
169 46.1 18.8 
235 58.3 28.3 
280 82.8 34.7 
216 64. 1 25.8 
L inol. Sa tu rat-
Acid ed F .A. (g) (g) 
7.7 21.4 
7.4 21. 9 
9.8 27.2 
8.9 26.1 
10.4 29.0 
10.0 26. l 
9.3 23.2 
7.5 26.2 
11. 5 25.0 
7.2 22.3 
9.4 24.8 
9.0 24.1 
8.1 25.3 
10.4 22.8 
9.2 21.4 
7. 5 23 .4 
8.2 26.8 
8.0 28.5 
5.0 22.6 
8.8 26.0 
9.4 28.3 
9.3 24 .4 
5.9 20.5 
7.6 15.4 
7.4 25.4 
5.6 16.4 
7.4 18.4 
10.2 29.3 
7.3 22.5 
Chol es-
terol 
(mg) 
441 
264 
475 
508 
527 
277 
418 
517 
345 
290 
393 
481 
450 
422 
440 
386 
652 
411 
285 
471 
542 
283 
355 
236 
518 
369 
200 
486 
419 
ex:> 
N 
APPENDIX I 
(continued) 
Vita- Vita- Thia- Ribo Nia- Cal- Phos- Potas-Pt. Energy min A min C min flavin cin Iron cium phorus sium No. (kcal) ( r.u. l (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) 
75 2105 8644 80 l. l l. 9 15.0 123.4 946 1298 3057 76 1604 3928 62 l.8 l. 9 23.6 9.3 844 1119 2114 78 1646 5818 43 0.7 l.O 12 .4 10. 7 402 773 1701 79 2156 7594 99 l. 2 l.8 15.8 15. 7 840 1249 2559 80 2010 7421 64 l. 0 l. 6 13. 6 15.0 743 1099 2310 Bl 1972 12160 371 2.5 3.5 34.3 15.8 853 1192 2525 82 2413 11470 137 2.3 3.3 25.8 50. 7 1423 1397 2759 83 2166 7457 68 l. l 2. 0 14. 7 14. 5 1011 1364 2445 85 1927 6704 91 l. l l. 3 14.8 77 487 889 2019 86 2098 8142 82 l. 2 2.5 14.8 14.2 1276 1542 2923 87 1715 15949 289 11.0 11.4 412.7 33.2 688 l 025 1845 88 2223 7716 101 l. 3 2.5 15.0 15. l 1391 1632 3139 89 2003 6875 49 l. 2 2.4 14.5 164. 5 1327 1568 2715 90 2833 5755 543 l. l 1.6 12.2 12. 2 877 1164 2140 91 1621 4821 48 0.8 l. 6 10. 0 7.3 949 1081 1990 92 1957 4816 47 l.O l. 5 12.8 9.0 672 979 1975 94 1770 5058 46 l.O l. 9 12 .4 12.8 1004 1198 2290 95 2238 7564 87 l. 2 2.2 15.0 14.4 1182 1458 2820 
So- Fi- Pro- Carbo-
dium ber tein hydrate Fat (mg) (g) (g) (g) (g) 
2502 3.5 79.3 281 74.6 
2056 2.5 66.8 202 59 .6 
2076 2. 9 54. 2 225 60.2 
2848 3.8 78. l 287 78.7 
2533 3.2 71. 7 256 78.2 
2386 2.9 78.5 248 74.4 
3157 3.5 93.8 304 91.4 
2802 3.0 81.0 278 81.4 
2514 3.0 65.6 218 88. l 
2871 3.5 91. 3 239 86.0 
2469 2.4 65.9 208 67. 9 
2894 3.6 90.8 278 83.7 
2915 2.6 88.6 233 78.3 
2599 2.8 63.3 265 81.8 
1891 2.3 57.9 213 60.8 
2345 2.3 61. 9 290 62. l 
2419 2.9 66.6 261 52.3 
2829 3.4 83.8 297 81.4 
Oleic Li nol. 
Acid AciJ 
(g) (g) 
30.5 9. 1 
23.4 10.5 
24.5 8.2 
32.3 8. 9 
32. l 10.6 
31:.0 10. l 
37.4 11. 5 
33.4 10.0 
35.6 11.8 
35.4 l 0. 5 
28.4 8.6 
35.2 10.2 
33.4 8.6 
32.6 8.8 
24.8 6. 7 
23.3 6.9 
21.0 6.2 
34. 5 10.0 
Saturat-
ed F.A. 
(g) 
26.6 
19. l 
19. 5 
29.D 
27.6 
25.6 
32.2 
28.4 
30.0 
30.6 
23.7 
30.0 
28.8 
33 .3 
20. 7 
20.0 
18.4 
28.4 
Chol es-
terol 
(mg) 
515 
229 
240 
509 
526 
505 
569 
485 
308 
513 
427 
493 
490 
337 
210 
447 
219 
466 
co 
w 
.. 
84 
APPENDIX J 
APPENDIX J 
Nutrient Intakes of Nursing HDme Residents (Men) 
Vita- Vita- Thia- Ribo- Nia- Cal- Phos- Potas- So- Fi-
Pt . Energy min A min C min fl avi n cin Iron cium phorus sium dium ber 
No. (kcal) ( I. u.) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (g) 
l 1764 11454 84 2.5 3.0 33.0 13.8 627 1024 1834 3224 3.0 
2 1613 5438 40 0.9 l.8 10. 7 l 0. 5 1021 1180 2152 2277 2.2 
3 1879 6338 43 l. 0 l.4 12.8 163.6 684 1026 1890 2534 2.8 
10 2068 5771 73 l. l l. 9 14. 3 14.8 948 1290 2461 2627 3.0 
11 2186 8406 59 l. 2 2.3 15. l l 04. 7 1296 1583 3054 2901 3.6 
12 1725 5535 54 0.8 l. 6 13. 3 14.0 855 1127 2030 2319 2.4 
17 2431 7383 82 l. 2 2.0 15. l 15. 7 830 1173 2724 2594 3.2 
23 2418 17596 304 l l.4 12. 5 126. l 39. 3 1316 2274 3272 3471 8.0 
30 2227 8099 48 2.0 2.3 16.0 16. l 1240 1593 2909 3214 3.2 
32 2236 6705 56 l. 2 3.0 12.6 13.4 1762 1886 3248 2827 2.6 
33 2312 9046 555 7.3 8.4 36.0 16.6 1262 1624 2929 3457 3.7 
34 2608 8783 57 l . 4 3.2 16.0 16.4 1840 2065 3532 3550 3. l 
41 2212 6803 555 16. 2 11. 7 65.0 15. 6 841 1226 2201 3104 2.8 
43 1846 15765 1234 l l.O 12.0 112. 5 25.2 1168 1400 2372 2452 2.3 
45 2299 7859 535 16. 3 12. 5 114 .8 15. 9 1234 1664 2862 2940 3.8 
50 2184 8833 70 l. 2 l. 7 16. l 15.6 732 1150 2746 2867 4.3 
68 2035 4356 36 l. 3 2.6 10.8 10.2 1408 1518 2485 2755 2.2 
70 3043 8866 Bl l.8 2.9 22.2 22.7 4132 2025 3666 4715 4. 1 
73 2290 13813 182 4.9 5.2 28.4 15. 9 1788 1973 3344 3172 3.8 
77 2030 7027 74 l. l 2.0 14.9 14.2 968 1295 2471 2795 3.0 
84 2479 16668 299 l l. 3 12.7 116. l 37.l 1426 1750 2983 3004 2.8 
93 1795 6389 114 l. l 2.0 13. 7 l l. 5 1030 1313 2654 2315 3.6 
.. 
Pro- Carbo- Oleic 
tein hydrate Fat Acid 
(g) (g) (g) (g) 
64.3 214 72. l 29. l 
66.4 197 62.2 25.9 
64.4 252 68. 5 28.5 
76.9 284 71. 2 29.9 
89.6 272 82.3 34.0 
67. l 228 60.9 21. 9 
82.0 326 87.4 32.3 
99.4 330 89. l 37.3 
92.3 277 84.0 35.3 
95.5 274 85.0 34.8 
94.8 277 91. 5 37.9 
112. 3 296 108.6 45.0 
76.0 290 83.4 34.3 
77.0 232 67.8 28.9 
90.9 283 92.0 40.0 
76. 7 294 79.7 31. 0 
77 .4 261 76.5 34.0 
122.0 385 113. l 47. l 
98.0 277 87.2 36.0 
78.7 257 76.8 32.2 
101.8 309 93. l 39.9 
76.8 217 69.4 28.9 
Linol. 
Acid 
(g) 
l l. 7 
7.5 
8 .8 
8.7 
10.2 
6.0 
10.3 
10.2 
9 . 1 
8.1 
11. 7 
11 .8 
l l.4 
7.4 
l l. 6 
l l. 3 
10. l 
14.7 
10.8 
9.2 
10.0 
8.7 
Saturat-
ed F.A. 
( g) 
23.6 
23. l 
23.9 
24.6 
29.3 
24.6 
26.9 
31.8 
30.8 
33.8 
32. l 
42.6 
28.0 
24.4 
31. 9 
27.8 
25. 5 
38.7 
30.6 
27. l 
34.0 
24.l 
Chol es-
terol 
(mg) 
478 
354 
433 
435 
543 
315 
466 
507 
589 
638 
652 
708 
472 
508 
772 
521 
451 
840 
507 
451 
754 
460 
(X) 
u, 
